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POCCMMCKOE ATEHTCTBO no FIATEHTAM M TOBAPHbIM 3HAKAM 
. „ (POCriATEHT) 

OEflEPAnbHblH MHCTHTYT nPOMblliJJlEHHOPi COECTBEHHOCTH 



per. No 20/12-100 



" 17 " (pespann 2000 r. 



CnPABKA 



OeAepanbHbitf mhcthtyt npoMbiiujieHHOfi co6ctb6hhoc™ PoccwficKoro areHTCTBa 
no naTeHTaM m TOBapHbiM 3HaKaM HacTonmuM yAOCTOBepaeT, hto npmioxeHHbie 
MaTepna/ibi flB/wiOTcn TOHHbiM Bocnpon3BeAeHneM 3aq B /ieHnq k Me>KAyHapoAHOM 
3aaBKe PCT/RU98/00301, iioabhhom b ceHT96pe Mecaue 24 ah* 1998 roAa (24.09.98). 



nepBbiw 3aMecTHTe/ib flupeKTopa MHCTirryra 




B.KD.flxepMaKqH 



ni;n fp nonysaiomero Be/mwa 



PCT 

3AJIBJIEHHE 

HH>KenoAnMcaBiUMHC^ npocHT 
paccMaTpHBaTb HacToamyio 
MOK.ayHapOAHyio 3aaBicy b cootbctctbhh 
c JHoroBopoM o naTeHTHoA KoonepauHM. 



3ano/iHfieTcsi no/iysavoLHHM bcziomctbom 



PCT/RU 2 3 

Mc)KflyHapoiiHa« 3aaBKa Jsfe: 



f0 0 3 0 1 



24 ceiroidptf Togs (24.09.98) 

flaTa MexayHapoflHOti noflami 



RO/RU 

h umhh . M^SS?o^MM,3A^PKA PCT 

m Ta Mn -PefafWgBSIi'Ag^rott-APPLICAnON 



N°/ie.na 3a$iBMTe/isi mjim areHTa 
(no otceAQHuio) (ne 6ojiee 12 jhokos) 



HA3BAHME M30GPETEHH2 

PeHTreHonorjioutaioaiHH MaTepnaji (eapHauTbi) 



rpa$a ti 



3AABHTEJIL 



Hmr h aApcc: (Qomuaux yaaweaemcs neped UAteneM; 6ax topudunecKozo jiuua - noAHoe ycmaenoe 
HQUMCHOBQHue. Adpec dOAJtcen sKAtonamb noumoeuu undexc u naieanue cmpanv. 
Lcau zocydapcmeo MecmoxcupieAbcmea winy ne 6ydem yKa3ano $ mo maKoeuM 6ydem cuumamtcji 
cmpana yuasannoeo e danHou epa&e adpecaj /riii«H« ffl ou 

HOCOB Hropt CTenaHOBHH 
Pocchui, 143900, Mockobckm o6ji., 
?'.EajiaiiiHxa, yn. CsepAHOBa, fl.43, kb.20 
NOSOV Igor Stepanov$& K * 
Kv.20, d.43, ul Sverdlova, Balash&a, 
Moskovskaya obi., 143900, Russia 



TocyaapcTBO (m.e. cmpana) rpa*aiaHCTBa: jyj 



iXaHHOe JlHUO HBJIHeTCSI 

3a$iBHTejiCM jxm: 



si 



AaHHoe jihuo flB/ineTc* 
TaK5Ke M3o6peTaTejieM 



Te/ie<J)OH Nfi 



Te/iecJ)aKc N9 



Tc/ieKc N° 



RO/RU 



focy/iapcTBO (m.e. cmpana) MecTOKHTe/ibCTBa : 



RO/RU 



RU 



Bcex VKasaHHbix 
rocynapcTB 



□ 



Bcex yKasaHHbix rocy- 

HapCTB, KpOMC ClliA 



□ 



TO/lbKO 

ClUA • 



□ 



rocyjiapcTB, yKasaHHbix 1 
Jiono/iHHTejibHOH rpa(J)e 



Fpa^a III £PyniE 3AHBMTEJII1 H/MJIH CflPyrHE) H30 E PETATEJI H 



Mm» m ajipec. (<Pomuaua ywbieaemc.i neped UMeneM;dA* npudmecKozo jtuua - nojinoe ycmaenoe 

r>.„ , nauMenoeanue. Adpec ootxcen ek.iMamb noumoeuu undenc u na%eanue cmpaHbt. 

Lcau tocydapcmeo MecmoxcumeAbemea enmy He oydem yxa3ano t mo maxoebtM 6yd em cvumambc* 
cmpana yKaiatiHozo e daHHOu zpa$e aopeca.) ^ vHumumtcx 



TKAHEHKO BjiaOTMHp HBaHosira 
Vicpamia, 320095, flHenponeipoBCK, np. K. Mapxca, a.4, 
TK^^CHENKO Vladimir Ivanovg^ 
Kv.20, d.4, pr. K.Marksa, Dnepropetrovsk, Ukraine, 320095 



KB. 20 



locy^apcTBO (m.e. cmpana) rpaacnaHCTBa: 



UA 



ZUHHoe jihuo HB/uieTca 

:imum?.mw (inn: 



HaHHoe jihuo HBJiHeTca : 
| | To.nbKO 3aqBHTe/ieM 



3aHBHTCJ1CM H 

H3o6peTaTCiieM 

TO/ibKo M3o6peTaTejieM| 
(ectu noMeneno 3dect. I 
mo He mpe6yemat I 
lanoAmmb nuotce) 



□ 



Tocy/iapcTBO (m.e. cmpana) MecTOxcMTe/ibCTBa: UA 



□ 



BCCX Vk*a3aHHblX 

rocyaapcTB 



□ Bcex yKasaHHbix rocy- 
napcTB, KpoMe CUlA 



TO/lbKO 

eiUA 



□ Aw 



□ rocyaapcTB, yKasaHHbix b 
aono/iHMTc/ibHOH rpa(J>c 



we 3aaBHTc/iM m/h/ih (jipynie) M3o6pcTaTe/iM Ha3BaHbi Ha jimctc xlsw npoiioji)KCHHsi. 



***** IV ArEHT MJIH OBmilU nPEACTABHTEJIfc; HjIM A^PEC RJlfT I1EPEI1MCKM 



J1m«o yxasaHHoe hmxc, nacTOHUXHM Ha3HasacTC« (Ha3HaneHo) npeACTaB^$iTb 3a»BM- TsTl 
I5f?l.^^ MTeflc ^) B KQMneTeHTHbix Me>KiiyHapoj3,Hbix opraHax b KaqecTse: JZSJ 



j | o6iuero 



npezicTaBMTe/iH 



Mm« m aapec: (<Pomuau* yKawaemc* neped uAte ne m ,* oaa topudiwecKozo jiuua • noAttoe ycmaenoe 
x/™ nauMenoeaituc. AOpec oo.i.xcen eK.iwatnb novmoswu undeicc u naieanue cmpanu ) 

y mraepca JiBHaH KOJicaHTHHTOBaa (pnpMa hc3hb hchmmx naTeHTHtix 
noBepeHHBix h lopHCTOB «JIEB KJIHMEHKO JIT^» PoccHHCKaa 
OeAepaimji, 109088, MocKBa, yji. IHapmcono^mmraHKOBCKaH, a.4, 
noM. 1006, JIKJI. (The Universal (^Insulting Compani of independent 
patent attorneys «LEV KLIMENKO LTD», LKL, room 1006, 
ul Sharicopodshipnikovskaya, Mosk@, Russian Federation , 109088) 



Tcne<J)OH Ne 

7-095-275-8170 



Tc/icdiaKc Ns 

7-095-742-8806 



Tc/jeKc No 



ul Sharicopodshipnikovskaya, MoskgD, Russian Federation , 109088) 

D ^n 0 e TM?nlM^ > u^^^ TKy ' eCJl " are " T ^^b 6 ^ ^cncTBByircjM, hc Ha3HasaiOTC«, a bmccto noro aumic yKa3biBae T Cfl| p 
■ — i cneuHajibHbiH anpec sinn nepenncKH. y ^a^ 1 i\ 

bi.aHK PCT/RO/101 (ncpBuA ^..ct) (.Haapb IV97: nepeMMi. «HB«pb 1998) ; Cm. HoxceHx^ k 6^aHK-y «»p» W 



AA 



Fl6/RU 



RO/RU 



O/RU ) 



P«RU 3 3 / 0 0 3 0 1 



ripoAOJiaceHHe rpa$bi III flPyfHE 3AMBHTEJIM H/I1J1H CflPyrHE) H30EPETATEJIH 



Ecjih hm oaiia m CJieayiounix no/irpa(|> He Hcnojibsycrc*, 3tot jihct He BKjiioHaeTC* b sanajieHHe 



Mmh h ajapec: (Qqmuaux yKaiuaaemci neped u.ueneM!dA.n npudunecKOZO juua - noAuoe ycmaenoe 
hqum€hobqhu€. Adpec do.toKeH sKAtoHamb novmoebiu undexc u naieanue cmpanbt. 
Lcau iocydapcmeo MecmooKumeAbcmea enu3y He 6yd em yuan ho. mo matcoetj.u 6ydem cnumambcv 
cmpoHQ yxaiQHHoso e oqhhou ipatpe adpecaj 

HBAHOB BanepHH AHaTOJiteBHH 

YKpaHHa, 32009^nHenponeTpoBCK, np. K. Mapnca, a. 13/15, kb. 29 

IVANOV Vale^fXnatolievaHi M 

Kv.29, d. 13/1 5, pr. K.Marksa, Dnepropetrovsk^Ukraine, 320095 



TocynapcTBO (m.e. cmpana) rpaHcuaHCTBa : 



UA 



ZlaHKoe jihuo hbjihctcji 
3ajiBKTe,rieM jura: 



□ 



JaHHoe jihuo HB/iHeTcs: 

I | TOJibKO 3aHBMTCieM 



El? 

□ 



3aflBMTe,neM h 
3o6peTaTe^eM 

TO.TbKO H3o6peiaTe^eM 
(ec.iu noMeveno wecb, 
mo ne mpe6yemcx 
iano.iH.imb Huotce) 




TocyaapcTBO (m.e. cmpana) MecTO^KHTC jibCTBa : 



UA 



Bcex yk*a3aHHbix 
rocyjapcTB 



| [ Bcex yica3aHHbix_rpcy- 



JiapCTB, KpOMC CUIA 



53 Jm{ i , lko I I r °ya a PCTB, ykaiaHHbix b 
CUiA I — I aonoJiHwrejibHOM rpa(J>e 



.a H aapec : (0omuaua ywueaemci neped UMeHe.u; dju topudunecKOZo .tuna - noAHoe ycmaenoe 
h q u.u enoean ue. Adpec doAOtcen eKAtovamb nonmoebtu undetcc u na3eaHue cmpanu 
Lcau zocydapcmeo MecmoxcumeAbcmea enuiy ne 6ydem ytca3aH0, mo maicosbi.u 6ydem cuumamtcA 
cmpana yKa3anno2o e dannou epagSe adpecaj 

riEHEHKHH BajiepHH Hbhhobhh 

Yiqpaipa, 320041, ^HenponeTpogcK, 3anopo>KCKoe mocce, a. 80, kb. 181 

PEfiCHENKIN Valery Ivanovi^h Ak ^ 

Kv.181, d.80, shosse Zaporo^tekyjpDnepropetrovsk^Ukraine, 320041 



rocynapcTBO (m.e. cmpana) rpaMcnaHCTBa: 



UA 



JlaHHOe JIHUO HBJIJieTCH 

3a«BHTe^eM /xna: 



□ Bcex ytcaiaHHbix 
rocyAapcTB 



JaHHoe jihuo HBJifleTcs: 

| [ TOJibKO 3a5IBHTe.ieM 

3anBHTejieM h 
H3o6peTaTe^e\i 

□ TOJibKO H3o6peTaTe,neM 
(ec.iu noMeweHO idecb, 
mo ne mpedyemc.n 
3ano.iHjtmb Hitotce) 



focynapcTBO (m.e. cmpana) MecToaoiTe/ibCTBa: 




| [ ? c ^y Ka 3aHHbix^rocy- 



flapcTB, KpOMe CUIA 



TOJibKO 

CUIA 



□ rocynapcTB, ykaiaHHbix 
aonoJiHHTe.ibHOM rpa$e 



Hmh m ajipec: (Qomuaua yKasbieaemai neped um€H€m;6mi topuduvectcoeo .wua - noAHoe ycmaenoe 
, M . nauMenoeanue, Adpec doAxcen exAwamb nonmoebtu undexc u Ha3eanue cmpanbt. 
^"t Cy apcmeo Mec ^o^cumeAbcmea snuiy He 6ydem yKa3ano t mo maKoebtM 6yd em cuumamtcA 
cmpana yK03aHHO20 e daHHOu epafie adpecaj 

COKOJIOB CTaHHCJiaB lOpseBHH 
TaTBra, 1007, Pnra, yji. K)rjiac, a. 47, kb.62 
SOKOLOV Stanislav Yuri^ftch 
Kv 62, d.47, ul Yuglas, Riga^latvia, 1007 



TocyiiapcTBO (m.e. cmpana) rpa^naHCTBa: 



LV 



ilaHHOe AMUO HB/lHeTCJI 

3anBHTCiieM iuw: 



[ [ Bcex yxasaHHbtx 



JaHHoc jihuo hb/ihctch: 

| | TO/lbKO 3a5IBHTe.ieM 

3a5iBHTe/ieM h 
M3o6peTaTe/ieM 

□ TO/lbKO H3o6peTaTeneM 
(edtu noMeneno idecb, 
mo He mpedyemcr 
yanoAHJimb nuo<e) 



RO/RU 



TocyiiapcTBO (m.e. cmpana) MecTO/KHTe/ibCTBa: 



LV 



rocyxiapcTB 



□ Bcex yxa3aHHbix rocy- 
napcTB, rpoMe CUIA 



TO/lbKO 

CUIA 



□ rocyjiapcTB. > Ka3aHHbix b 
nonojiHHTcibHOH rpac^e 



Hm« m ajipec: (0omuaua yKaibteaemat neped UMeHe.u;dAjt topudunecKozo auuo - noAHoe ycmaenoe 
j-. , HauMenoeanue. Adpec doAJtcen eKAtonamb notmoebtu undexc u naieanue cmpanu 

cmnni°n%in£u^ * HW ^ " c 6ydem V"*"™- mo moKosbtM 6ydem CHUmhmtCA 

cmpana yKa3annozo e dannou tpa$e adpecaj 



Tocy/iapcTBO (m.e. cmpana) rpa>KnaHCTBa: 



AaHHoe /ihuo jiB/uieTCH 
3aaBMTejieM mw; 



JaHHoe sxhuo JiB/iJieTca: 

| | TOJibKO 3asiBHTe/IGM 

□ 3ajiBMTejieM h 
M3o6peTaTeneM 

□ TOJibKO H3o6peTaTejicM 
(ec.tu noMeweno idecb t 
mo ne mpe6yemc.H 
janoAHjtmb nu*ce) 



TocynapcTBO (m.e. cmpana) viecTO*>KHTejibCTBa: 



□ bccx yicasaHHbix I I Bcex yKa3aHHbix rocy- I I TOJtbk'o I I rocy/japcTB v 
rocyjiapcTB I— I JiapcTB, icpone CUIA 1_J CUIA l_J nono/THHicib 



>Ka3aHHbix b 
.ibHOM rpatt>e 



□ 

/Ipyrwe 33$ibhtcjih h/h/ih (apyrHe) H3o6peTaTCiiH HajBaHu Ha /iHCTe njifl npono/ixccHHO. 



BnaHK PCT/RO/101 (^hct nn* npo/io/iweHHs) (sHBapb 1997) 



7T 

RO/RU 



Cm. FIoacHeHMfl k 6/iaHky 3a5iBJieHH$i 



4^l/KUi>'3 / 0 0 3 0 1 



JlHCTN2.iL 



rpa<|»a V yKA3AHME rOCYAAPCTB 



HacTOHiUHM AejiaiOToi cjieAyiouuie yKa3aiuui b cootbctctiihh <* nn a m«nn U a q /„\ " 

6Mmt> noMCHcna xomsi Got odna KAcniKa): COOTBCTCTft H« c npaBWiOM 4.9 (a) (cdcjiatm, noMcniKy e ttyxHMX KjicniKax; doAKna 

Pernio iiaribBiuM naTctiT 

B AP "^"la^ MW Ma^Ma.awi, 

0 ea a ™ 5 " mkbm wroc 



PS OA 



7: ' .uvy/M^iBUM CBpa3HCKOH fiaTCHTHOH KOHBCHl|Hll II PCT v JH u K w, BW ,« w .» w ^ cul 

Lffis74^ h JI HXTe h ujTe ft h (Switzerland and 

Guinea), tot Ma™ (Mali. M It Ma Bp iiTa h ha (W^ uri t an ia ) NE H h rep? N i ecA^S N Shc rSJ^ GA (F ab ^ n )' G . N rBHHe * 

(Togo), a raiOKe ji»o6oe Apyroe rocyAapcxeo. hbjirioiu^^ 



HauHOHajibHbiM naxeiiT («yi« t/<r/ip fl H«/<m<rmc* u« 0 £ oxpannbtu 



□ 

□ 

□ 



81 

□ 

□ 



AL AiiGaHHH (Albania) 

AM ApMeHHH (Armenia) 

AT AecrpHH (Austria) 

AU 

A7, 
BA 



doKyMenm uau cmamyc, Hanucamb Ha nyHKtnupnou auhuu): 
□ LS JlecoTo (Lesotho).. 



BG 
BR 
BY 
CA 



ABCTpanHH (Australia) 

A3ep6afiA*caH (Azerbaijan) 
Eochhh h repueroBHHa (Bosnia 

and Herzegovina) 

Bap6anoc (Barbados) 

EojirapH* (Bulgaria) 

BpaaiiJiHH (Brazil) 

Eejiapycb (Belarus) 
Kanafla (Canada) 



0 
□ 

□ 



LT JlHTBa (Lithuania) 
LU JlK>Kcexi6ypr (Luxembourg) 
LV JlaTBiw (Latvia) 

MD Pecny6^HKa MojinoBa (Republic of Moldova) 



CH & LIUlBefmapHJi h JTiixTeHiuTeHH (Switzerland 

and Liechtenstein) 

CN KHTaii (China) 

CU Ky6a(Cuba) 

CZ HemcKan Pecny6jiitica (Czech Republic) 



□ BE lepMaHH* (Germany) 

□ DK flaHHH (Denmark) ™." 

13 EE 3cTOHiw (Estonia) 

□ ES HcnaHna (Spain) ; 

□ JR <S>hhjijihahji (Finland) . 

□ GB BejiHKo6pHT3HHH (United Kingdom) 



H MG MaAaracKap (Madagascar) 

H MK BusiuaH lorocjiascKaa Pecny6jiHKa MaKeflOHHa 
( I he former Yugoslav Republic of Macedonia) 

0 MN MoHro^HH (Mongolia) ' 

□ MW MajiaBii (Malawi) 

E3 MX MeKCHKa (Mexico). 

a no 

(2 NZ 
H PL 

□ Pt 
H RO 

□ RU 



□ 
□ 



GE Tpy3H« (Georgia) 

GH lima (Ghana) 

GM XkbiGHH (Gambia) 

GW TauHeji-EHccay (Guinea-Bissau) 

OTJ BeHtpim (Hungary) : 

ID Hhaohc3hji (Indonesia) 
Hapamib (Israel) 



□ SD 

□ SE 
B SG 
El SI 
H SK 
HI SL 



□ 
□ 



TJ 
TM 



0 TR 
H TT 



HopBerHfl (Norway) 

Ho.Baa 3eJiaHAHH (New Zealand) ; 

nojibiiia (Poland) ;. " 

nop-ryrajiKH (Portugal) 

PyMMHiiji (Romania) 

PoccHficKaa OeaepamiH (Russian Federation) 

CyAaH (Sudan) 
UlBeuHfl (Sweden) 
CnHranyp (Singapore) 

CnoBeHiia (Slovenia) 

OiosaKHH (Slovakia) [ , _ 

Cbeppa-JleoHe (Sierra Leone) 

Tafl)KHKHCTaH (Tajikistan) 

•TypKMeHHCTaH (Turkmenistan) „... 

TypUH« (Turkey) 



TpHHHAan h To6aro (Trinidad and Tobago) 



TL 
KS 
JP 
KE 
KG 
IKP 



McnaHAHH (Iceland) 

HnoHHR (Japan) 

KeHHH (Kenya) 

KHprH3craH(Kyrgyzstan) „;„.. ! „ 

KopeficKaH HapoAHO-HeMOKpaTHHecKaji* 
Pecny6^MKa (Democratic People's Republic of 
Korea).. 



□ 

is 

El 



UA 
UG 
US 

VZ 
VN 
YU 



YKpaHHa (Ukraine) 

YraHAa (Uganda).. 



CoeAHHeHHbie UlraTbi Amc P hkh (United States of Ame- 
rica) 

y36eKHCTaH (Uzbekistan) ^ ; 

BbeTHaw (Viet Nam) \ 1„„'Z 

K3rocnaBii« (Yugoslavia) _ 



KR Pecny6AiiKa Kopea (Republic of Korea) 



□ ZW 3«M6a6Be (Zimbabwe).. 



O KZ Ka3axcTan (Kazakhstan) 

M LC CenT-Jliociiji (Saint Lucia) 

0 LK UipH JIaHKa (Sri Unka) 

KI LR JIn6epHa (Liberia) 



KiieTKn, iapesepBiipoBaHUbie an* yKajamin rocyAapcTB (b ue^«x 
nojiyHemiH naunoHanbHLix narcHTOB). Koropuie cra/i 1 1 yna cth h Ka m h 
PC I noc/ie BuinycKa JiiiCTa: 



□ 
□ 



AonycraiMbie b 



t k yKa3annjiM, CACJiaiiHbiM bliujc, 3adBHTejib, b cootbctctbhh c nnannnnu /iu/k\ « 

cooTBeTCTBmicPCT.ia iickjiiohchhcm ykaaaHHii (y^aimftl flCJiaCT T3K>KC BCC yK33a 



HUH, 



yKa jaHne, ne 



no»:~ ^ yKa ■ Ja,,,,,, n ° flJ,C3KaT "OflTBep^cHMK, „ ™ ^ Z 

cpo K a fw^XeS^^^ »™™m «« Im!J1 e M „a momcht m^mch,,, 3-roro 



Bmhr PCT7RO/I01 (BTopofi fl „cr) (HH8 : .p b 1998) 



Cm. noHcitCHiin k O.'iaiiKy ja«B/icnnn 



r>a<J>a VI IIPHTHJAllllE II A IIPHOPMTET 



HacTOHLUHM Hcnpai uhbacio, iipnupM/ici cjicnyiomcH(Hx) npciiuicci uyiomcM(nx) -jumbkh(ok): 

■ ' llOMCp JUHUKh 



lloc;icnyiomne npnTHjamifl na npnopMTeT I 

„ 'i?l M .i!££gl iL l u flOHQJiHHTCjibHOM rpatfre | 



Cipana 



(e Komopyto uau e omHvuienuu \ 

KOmOpOU 6biAQ iXOdOHQ 1QM6KQ) * 



J Una iio;iasH 



(1) 



RU 



(2) 



T 30 ceHTrf6pH 1996r. 
(30.09.96) 



97116386 



Bc/iomctuo no/iasM 

(ntOAbKO 6 A* peiUOHOAbHblX 

u MejtcdyuapodHbix lajtsox) 



(3) 



[^g j?£°" J >JJ°^ BeiiOMCTBO nanpaBMTb McwjiyiiapojmoMy 



*'^ U, J nwiyiawiuce HciiOMCTBO HanpaBMTb MesKnynapoiiMOM' 
Otopo 3aBepeHHbie kohhm ia*BOK, ytcaaanHbix Bbime no/i Ny J 



I>a(|)a VII ME^VHAPCVlHblH IIOMCKOBblH OPfAH 



Bu6op Me^cAyHapoiiHoro noMCKUBoru upmtta (ISA) 

(Ecau KOMnemeHmHbiMu e npoeeOenuu MexcdynapoOHoco noucxa x«A*H>mcx 6tu uau 6oAee Mexcdv- ^ ^ T 



rpa(J»a VIH KOHTPOJIbHblH IlEPEHEHb 



HacTOfliuaH Mc^jxynapommu laHBica co- 
nep>KMT c/icnywmee ko^mhcctbo /ihctob: 

I. lasiBJieHHe 4 /imctob 

edgi JIMCIOB 

2 /uicioh 
2. ;imctou 



2. onHcaHne 

3. 4>opMy;ia 

4. pecjjepai 

5. nep i 



K MacroaiueM MOK/iynapoiiHOM ia«Bice npH/io»ceHbi c/ie/iyK)iuMC /lOKyMCHTbi : 

i. 



I ( I OT/ie;ibiiaH nonmicaH- 

I 1 HaH ilOUCpeHHOCTb 



Konn« o6iueM 

JlOUCpeilHOCI H 



5. JX| ihct pacseTa now/iHH 

6. n mh< 

I 1 Mil 



MH^opMauMS o nenoHnposaHMH 
ik'poopra»iiUMOB 



Bcero 



30 



JIMCIOH 
J1MCTOB 



iOBo:iy 

HCH 



3 I 1 pa JbHCMCHMH 110 I 

I — I oicyrcTBHH noam 

□ npMOpiHCIIIbm(c) /iOK) 
MeMr(bl) (\'KQ ICitilibi? 
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PEHTrEHOnorjIOII^IOmHH MATEPHAJI (BAPHAHTM). 

H3o6pe T eHHe othochtca k penxreHOKOHxpacxHbiM h peHxreHosaumxHbiM 
MaxepnajiaM h Moacex 6bitb HcnojibaoBano b MeaHUHHe: b pemreHOBCKOH 
annapaType, npe«Ha3HaHeHHOH juia £HarHocxHKH h o6cjieflo B aHHa 6ojibHbix, b 
nacxHocTH fljw Ha6jnoaeHHa 3 a cocxoaHHeM 3Hflonpoxe30B, BHyxpeHHnx 
xnpyprHHecKHX ihbob, wis Kompona cocxojihhh nocjieonepauHOHHoro nojw c nejibio 
HCKJnoneHHa Bepoaxnocxn ocxaBjieHH* b opramcMe 6ojib H oro xnpyprHHecKOH 
caji^exKH , xaMnoHa hjih HHcxpyisieHxapiw, sw o6o3HaHeHH« Mecx o6jryHe H Ha n P H 
pa^HoxepanHH h x.fl., a xaioue h P h HsroxoBjieHHH saiHHXHoft cneupaeambiC (fcapxyKOB, 
xajiaxoB, aouiexoB, manoneK h x.n.), samHXHbix sKpanos , neperopoaoK, sanmxHbix 
noKptixHH , H30JwipioHHbix MaxepnajioB h x.n. 

H3Becxe H peHxreHonorjioiuaioiuHH Maxepaaji [1], BKjnoHaiomHH 
HCKyccxBeHHyio inejiKosyio hhxs H3 bhckosbi, coaepacameii b BH^e MexanHHecKofi 
npHMecH ox 15 ao 65 Mac.% cyjibcfcaxa 6ap Ha (BaS0 4 ). O^naKO BBeaeHne nocne^ero 
b xeKcxHJibHyio ocHOBy Maxepnajia npHsoflnx k pe 3K OMy yMeHbineHHio ero 

npOHHOCXH. 

HsBecxHti peHxreHonornomaiomHe Maxepnajibi b BH^e HHxefi [2], b koxopbix b 
Kanecxse peHxreHOKOHxpacxHbix npHMeceft, BBOflHMbix b nojiKMepnyio komikwhuhio, 
Hcnojibsyiox oKHCb BHCMyxa, KOjuionaajibHoe cepe6po, nponsBOflHbie fio^a. 
Hccjie^oBaHHe cbohcxb xejccxmibHOH ochobw c xaKHMH npHMecflMH noKasajiH, hto 
ohh HMerox orpaHHHeHHyio o6jiacxb npHMeneHHa, t.k. o6^aiox neBbicoKoft 
npoHHOcxbK>[2]. n P HHHHbi, BbisbiBaiomHe yxyznneHHe ^HKO^MexamraecKHX 

CBOHCXB BOJIOKOH H HHXefi Ha HX OCHOBe, oGyCJIOBJieHbl HeraXHBHbIM BJIHHHHeM 

nacxHii KOHxpacxnpyiomeH npHMecn, HapyinaiomHX OflHopoanyio cxpyxxypy 

BOJIOKHa. 

Hssecxen peHxrenonorjiomaiomHH Maxepnan b Bi^e hhxh, coaep^amefl 
peHxreHonorjiomaiomee noicpbrrae h 3 "xarcejibix" MexajuioB [3], BbmojmeHHoe, 
HanpHMep, nocpeflcxBOM ocaayjeHH* b pacxBopax cooxBexcxByiomHx cojieft. 3xox 
Maxepnan b oxjihhhc ox paccMoxpeHHbix Bbiine o6jumaex 6ojiee bhcokhmh 
MexaHHHeCKHMH xapaKxepncxHKaMH, x.k. HaneceHHe noKpbixH* oca^enneM 
'Wejrbrx" MexanjiOB H3 pacxBopa npaKXHHecKH He BjiHaex H a MexamreecKHe 
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xapaicrepHCTHKH HcxoflHoro MaTepHajia. OflHaico Majiaa xojimHHa noicpbixHa 
oSycnaBJiHBaex nomoKeHHwe peHxreHOKOHxpacxHbie h peHxreHosamHXHbie CBoficxBa. 
KpoMe xoro, cjia6a» aaresHa peHxreHonoraoinaiomero noKptrraa k hcxo^homy 
Maxepnajiy nocjie cxh P kh, wctkh h x.n. npHBO^x k peaKOMy cHnaceHHro 
peHxreHOKOHxpacxHbix h peHxreH03aiHHXHbix cbohcxb. 

HaBecxeH peHxreHonoraomaiomHH Maxepnan [4], Koxopbift, o6jiaaaa 
aocxoHHCXBaMH MaxepHajia,BbmojiHeHHoro b B H«e hhxh, co^epacameft 
peHxreHonorjiomaiomee noicpbrrae h 3 «xa>Kejibix» MaxepnajioB, ranieH ero 
HeaocxaxKOB, 6jiaroaapa xo M y, hxo peHxreHonorjiomaiomee noKpbixHe BbinojmeHO h 3 
yjibxpa^HcnepcHbix nacxHH, (Vffi) c pasMepaMH 10" 6 ...10- 7 , ogjiaaaiomHMH 
cbohcxbom aHOMajibHO cmibHO ocjia6jwxb peHxreHOBCKoe Hsjiynemie [5].B sxom 
MaxepHajie [4] MejiKOflHcnepcHaa CMecb MexeuuicoflepjKamero 3JieMe H xa pasMepoM 10' 
- 10 7 m 3a4»HKCHpoBaHa Ha noBepxHocra hhxh, x.e. H a noBepxHocxn xeKCXHJibHoft 
ochobm. O^HaKO HcnojibsoBaHHe MejiKOOTcnepcxHofl CMecn xojibKO b .zmanasoHe 
yjibxpaOTcnepcHbix nacxnn (ox 10" 6 w 10" 7 m), Koxopwe aBjiaroxca xhmhhcckh h 
4>H3HHecKH aKXHBHbiMH, nHpo^opHbiMH, xexHOJiorHnecKH saxpyzmeHO, x.k. xpe6yiox 
oco6bix ycjiOBHH h P h HsroxoBjieHHH, xpaHcnopxnpoBKe, xpaHeHHH, xexHOJiorHnecKOM 

HCnOJIb30BaHHH . . 

B pe3yjibxaxe He^aBHo cflejiaHHoro oxicpbrraa b o6jiacxH 4>h 3 hkh 
nojiHOTcnepHbix cpea [6] ycxanoBjieno, hxo nocjiea HH e h P h o6ecneHe H HH 
onpeaejieHHofi flHcnepcHocxH nacxnu h hx cerperauHH nyxeM nepeMeniHsaHHa xaxace 
npoHBJMiox cnoco6Hocxb anoManbHo cajibHo ocjia6jiaxb peHxreHOBCKoe HSJiyneHHe, 
hxo o6ycjiOBjie H o caMoopraHraaimeH nojimmcnepcHbix nacxHij pasMepoM ox 
xbicaHHbix AOJiefi flo coxen MHKpoMexpoB b sneprexHHecKH BsaHMOCBasanHbie 
peHxreHonorjiomaiomHe aHcaM6jiH. (lion cerperaimeH nojiH^HcnepcHoft CMecn 
noHHMarox HepaBHOMepno pacnpeaejienHe nacxHH nonHAHcnepcHoft CMecn, 
BbcbiaaeMoe nepeMeuiHBaHHeM CMecn, BcneflCTrae caMoopraHHsaimn nacxHij b 
cHcxeMy 3 H eprexHHecKH BsaHMOCBasaHHbix aHcaMGjien, o6ecneHHBaiomHx 
yBejiH^eHHe ceneHna (fcoxonorjiomeHHa). n P H sxom o6meH3BecxHo, hxo 
HcnojibsoBaHHe nojiHancnepcHbix CMeceft h 3 nacxnu paaMepoM ox 10" 9 no 10" 3 m b 
coBpeMeHHbix xexHOJiornax ne xpeSyex HHKaioix cneqnajibHbix orpaHHHeHHft h He 
BbisbiBaex xexHOJiorHHecKHx 3axpy aH eHHH npn H3roxoBjieHHH, xpaHcnopxHpoBKe, 

XpaHeHHH H HCnOJIb30BaHHH. 




H3BecTeH peHTreHonorjiomaiomHH MaTepnaji, BRjnonaiontHH pe3HHOByio 
MarpHiry c 3a4»HKCHpoBaHHbiM peHTreHonorjiomaromHM HanojiHHTejieM [7]. ITpn stom 
b KanecTBe HanojiHHTejia Moiyr 6brn> Hcnanb30BaHbi peHTreHononioinaioiHHe 
3JieMeHTbi b BH^e CBHima, BHCMyTa, cepe6pa, BOJib<i>paMa. OcHOBHbiM HeaocraTKOM 
TaKoro MaTepnajia sBjiaeTca cHHaceHHe b 2-3 pa3a npoHHOcraux cbohctb MaTepnaua 
H3-3a HeraTHBHoro BjmsHHa nacTHH, noraomaiomero HanojiHHTejM, Hapyniaiomnx 
OflHopo^Hyio CTpyicrypy hcxo^hoh nojiHMepHOH Maccbi. 

H3BecTHbi apyrae peHTreHonorjiomaiomHe MaTepnajibi, KOTopwe BKJuonaiOT 
MaTpimy c 3a<J)HKCHpoBaHHbiM peHTreHonorjionjaioinHM HanojfflHTejieM jih6o b bhjxq 
30JioTbix Ty6 [8], jih6o b BHfle npoBOJioKH H3 cnjiaBOB, co^epacan^Hx cepe6po, BHCMyr, 
TaHTan, CKpenjieHHofi c MarpHueii b BHfle TeKcrajibHOH hhth nyTeM nepenjieTeHHa 
[9]. 3th MaTepnajibi 6ojiee npeanoHTHTejibHbi, neM Bbiine paccMOTpeHHbiii [7] c 
tohkh 3peHHa npoMHocra, ozmaico o6jiaaaK>T 6ojiee hh3khmh njiacTHiHHMH 
CBOHCTBaMH, tto bo MHorax cjrynaflx HeflOiryCTHMO 

H3BecTHbi 3amHTHbie MaTepnajibi ot B03^eHCTBHa peHTreH- h raMMa- 
H3JiyHeHHa, BKJiiOHaiomHe Taacejibie HanojiHrnrejiH, HaH6onee pacnpocTpaHeHHbiM H3 
KOTopbix HBJweTca CBHHeix [10]. H3-3a Sojibihhx otjihhhh hjiothocth HanojiHHTejia 
(HanpHMep, CBHHua) h MarpHind (HanpHMep, 6eTOHa, nojiHMepoB h T.n.) HanojiHHTejib 
(cBHHeii) pacnpeaejweTca no o6i,eMy MarpHnbi HepaBHOMepHO, hto npHBOjjHT k 
CHHaceHHK) peHTreHonorjiomaroiimx cbohctb MaTepnajia b uejioM. 

JfeBeereH peHTreHonorjiomaiomHH Marepnaji Ha ochobc nojiHcrapojibHOH 
nojiHMepHOH MaTpnubi h CBHHewo^epacamero opraHHHecicoro HanojiHHTejia [11]. 
3tot MaTepnan o6jiajj;aeT TeM ace HeflocraTKOM, hto h BbiineyKa3aHHbie MaTepnajiw 
[10], 3aKJiiOHaiomHMca b HepaBHOMepHOM^ pacnpeaejieHHH Taacejioro 

peHTreHonorjiomaiomero HanojiHHTejia b HMeiomeft 3HaHHTejibHo MeHbinyio 

njioTHocTb, neM MaTepnan HanojiHHTejifl, MaTpHue. 

HanSojiee 6jih3khm k npeanojiaraeMOMy H3o6peTeHHio aBjraeTca 

peHTreHonorjiomaroumii Marepnaji, npHHATbift 3 a npoToran [12], BKJHonaiomHH 

MaTpHi^y c 3a(J)HKCHpoBaHHbiM peHTreHonorjiomaiomHM MeTajijiocoaepxcaiHHM 

HanojiHHTejieM b BH/je ^ncnepcHbix nacTHu;. 

He^ocTaTKH npoTOTHna 3aKjnoHaK>TCH b tom, hto BBeaeHHe b TeKCTHJibHyio 

ocHOBy CBHHencoaepacamero peHTreHonorjiomaiomero HanojiHHTejia npHBO^HT k 
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yMeHbiueHHio npoHHocra Maxepnana H3-sa HapyineHH* ojwopomoK cxpyicxypbi 
xeKCTHJibHoft ochobbi, a 3xo, b cbokj onepeflb, orpaHHHHBaeT B03MO>KHocTb ero 
HcnojibsoBaHHa ws. HsroxoBJiemifl BceB03MoacHbix samHTHbix cpewTB. MarepHaji Ha 

OCHOBe HHTH CO CBHHeUCOflepJKaiHHM HanOJIHHTejieM HejIb3K HCHOJIKJOBaXb B 

KanecTBe peHTreHOKOHTpacTHoro Maxepnajia b MeflHUHHCKoft paflHOJiorHH H3- 3 a 
xokchhhocxh cBHHija. KpoMe Toro, Ha ocHOBe Maxepnana - hhth (npoTorana [12]) 
HeBOSMoacHO cosaaTb acJxfceKTHBHyio KOMnaKTHym sannixy ot peHTreH- h raMMa- 
HSJiyneHHa. Penb b flaHHOM cjiynae Hflex 06 HcnojiBSOBamiH axoro Maxepnajia - hhth 
[12] nocpeacTBOM npHMeHeHH* cneimajibHOH xexHOJioniH iuioxhoh mhofocjiohhoh 

M3HIHHHOH B33KH flJM H3rOTOBJieHHa 3aiH,HTHOH TK3HH MHOrOIjeJieBOrO HaSHaneHHK. 

flejio b tom, hto, KaK HSBecTHo [13], ocjia6jieHHe y 3 Koro nynica KBaHTOB cnoeM 
Maxepnana tojiihhhoh x, npoHcxoflHx no 3KcnoHeHUHanbHOMy 3aK0Hy: 



I-Ioe^ x , 



(1) 

rae: I - hhtchchbhoctb HSJiyneHHa, nponie^uiero cjioh BemecTBa xojiiuhhoh 



x; 



Io - HHTeHCHBHOCTb naaaiomero H3JiyHeHH«; 
- JiHHettHbiH K03(J)4>HUHeHT ocjia6jiero«i (Ta6jiHHHaa pernaMeHTHpoBaHHaa 
BejiHHHHa wis icaamoro peHTreHononiomaiomero MaTepnana). 

HeaocxaTOK npoxoxmia [12] saioiioHaexca xaicace b blicokom npou.eHXHOM 
coaepacaHHH MeTajiJicoaepxcamero HanojiHHTejw b o6meM o6beMe 
peHTrenonorjiomaiomero MaTepnajia ( 66 - 89%), hto k yBejinneHHio Maccw 
peHTreHonornomaiomero MaTepnajia b H,enoM. YKasaHHbiH He^ocTaTOK npoTorana, c 
oshoh cTopoHbi, Be^ex k noBbiineHHOMy pacxoay Mexajwcoflepacamero 
norjiomaiomero HanojiHHxejia h yaopoacaHHio nponsBoacxBa Maxepnajia b uejioM, a c 
apyroft cxopoHbi, mmnns H3 xaKoro Maxepnana nojiynaioxca xaacejibiMH, 
HeyaoSHbiMH b 3KcnjiyaxauHH. 

K He^ocxaxKaM npoxoxHna [12], K3K h BbiuieyicasaHHbix anajioroB, oxhochtch 
h HepaBHOMepHoe pacnpeaejieHne xaacejioro HanojiHHxejia b o6be M e MaxpHUbi. 
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Ochobhoh 3aaaHefi npn C03flaHHH peHTreHonorjiomaioinHx (t.c 

peHTreHOKOHTpaCTHBIX H peHTreH03a^HTHBIx) MaTCpHcUIOB ABJUieTCA, Bo-nepBtix, 
HCKJIIOHeHHe TOKCHHHOCTH pCHTreHOKOHTpaCTHOrO MaTepHajia, a, BO-BTOpBIX, 

CHH3KeHne Maccbi h TonmHHbi 3an^HTHoro MaTepHajia. 

HcKJnoneHHe tokchhhocth ^ocraraiOT nyreM npHMeHeHH* hctokchhhbix 
HanojiHHTejieH (HanpHMep, BOjn><J>paMa). Co3AaHne ace KOMnaKTHOH 3aujHTBi c 
yMeHtineHHofi TonmHHOH 3amHTHoro MaTepHajia npH coxpaHeHHH 
peHTreHonorjiomaiomHX cbohctb (t.c CTeneHH ocjia6jieHH5i peHireH- h raMMa- 
H3JiyneHHa) Be^eT k B03pacTaHHio MaccBi 3amHTHoro cnoa MaTepHajia H3-3a 
Hcnojib30BaHHK "tjdkcjibix" peHTreHonorjiomaioiuiHX HanonmrreneH, T.e. 
HanoJiHHTejiefi HMeiomnx BBicoKyio iijiothoctb. H Hao6opoT, npH coxpaHeHHH 
peHTreHonorjiomaiomHx cbohctb CHHaceHHe njioraocTH 3amHTHoro MaTepHajia 
BJieneT 3a co6oh Heo6xoflHMocTB yBenHHeHHJi ero tojiiu;hhbi. 

IlpoHJiniocTpHpyeM 3to nojioaceHHe Ha npHMepe peHTreHonorjiomaiomero 
MaTepnajia b BH^e 3amHTHOH TKaHH (HanpHMep, 3ain,HTHoro (JmpTyica peHTreHOJiora), 
KOTopaa o6ecnenHBaeT 3anjHTy, xapaKTepH3yeMyio K03<J)<|>HimeHT0M ocjiaGjieHHa 
K==100. H3 BBipa^KeHM (1) HMeeivi: 



fljia npHMepa cpaBHHM xapaicrepHCTHKH TKaHeii Ha ocHOBe hhtch c 
H3BecTHBiMH HanonHHTCJMMH b BH#e HecerperHpoBaHHBix AHcnepcHBix HaCTHlJ 
CBHHija (Pb) h BOJiB^paMa (W). Pa3Mep b njiaHe ana cpaBHHBaeMBix TKaHefi 6biji 

npHHOT 10 X 10 CM. OCTaJIBHBie HCXCZJHBie ^aHHBie £JIH CpaBHCHHjl npHBe^eHBi B 

Ta6n. 1 . 



K = Io/I = e MX =100, 



OTKy^a 



x = lnK/Ki = 4,6/^ 



(2) 



TaSnnijal 



Hcxo^HBie aaHHBie jsjm cpaBHeHHji 



MaTepnaji nacrau 



JlHHCHHBIH K03<J>4)HUHeHT 



ITjiothoctb MaTepHajia 




HanonHHTejifl 


ocna6jieHHfl,n, cm" 1 *) 


nacnm, p r/cM 3 


Pb 


40,3 


11,34 


W 


50,1 


18,7 



*) IIpHMeHaHHe: hctohhhk H3JiyneHHa - peHTreHOBCKaa Tpy6ica, 3HeprH« 60 K3B. 



H3 Bbipa^ceHHJi (2) rjix aaHHbix Ta6n.l nonynaeM 3HaneHHJi TOJimHHbi x jsjvl 
TKaHefi H3 HHTefi c HanojiHHTejieM H3 : 

Pb-0,11 cm; W- 0,09 cm. 
CooTBeTCTBeHHo Macca TaKHx 3amHTHbix TKaHefi o6teMOM 10 x 10 x X 

6yaeT: 

Pb- 124,74 r; W- 168,3 r. 

Ecjih npHHHTb Maccy 3amHTHOH TKaHH Ha ocHOBe Pb 3a 1, to (npH paBHtix 
3amHTHbix cBOHCTBax h paBHtix pa3Mepax) Maccbi TKaHeii Ha ocHOBe hhtch c 
HanojiHHTejiKMH H3 Pb h W 6y,ayT othochtch, KaK 1 : 1,35. 

TaKHM o6pa30M, Hcnojib3ya npoTOTHn h H3secTHbie aHajiorHHHbie 
TexHHnecKHe peuieHHa o^HOBpeMeHHoro chh^kchhh TonmHHbi h Maccbi 3an|HTHoro 
MaTepnajia ^octhhb hcbo3m03kho . 

IIocTaBJieHHaa 3aaana peinaeTca TeM, hto b peHreHonorjiomaiomeM 
MaTepnajie, BioiiOHaiomeM MaTpHijy c 3a<t>HKCHpoBaHHbiM peHTreHononiomaiomHM 
MeTajuioco^epaca^HM Hano jihhtc jieM , b KanecTBe HanojiHHTejuj HcnoJib3yK>T 
cerpernpoBaHHyio nyreM nepeMeniHBaHHJi nojiH£HcnepcHyio cMecb, BKJiiOHaiomyio 
nacTHijbi MeTanjia c pa3MepaMH 10" 9 - 10' 3 m, a b KanecTBe MaTpaubi Hcnojib3yioT 

TeKCTHJIbHyK) OCHOBy, npH 3TOM HaCTHIJbl 3a<f)HKCHpOBaHbI Ha nOBepXHOCTH 

nocne^Hefi, a njioTHOCTb peHTreHononioiijaioiijero MaTepnajia b ijcjiom npn 
o^HHaKOBbix ero peHireHonorjiomaiomHx CBOHCTBax c MaTepHajiOM nac-nm 
peHTreHononiomaiomero HanojiHHTejui perjiaMeHTHpOBaHa coothoihchhcm ; 

p„ = (0,01 -0,20)p q , 

rae p H - njioTHOCTb peHTreHonorjiomaiomero MaTepnajia b uejioM; 
p H - njioTHOCTb MaTepHajia hslctuu pemreHononiomaiomero HanojiHHTejia. 




riocTaBJieHHaa 3a^ana peinaeTca TaK^ce h tcm, hto b peHTreHonorjiomaiomeM 
MaTepHajie,BKnK)HaiomeM Marpnuy c 3a4>HKCHpoBaHHbiM peHTreHonorjiomaiomHM 
MeTanjiocoAep^icaiuiHM HanojiHHTeneM b BH^e ancnepcTHbix nacraij, b icanecTBe 
HanoJiHHTejM Hcnojib3yK>T cerpernpoBaHHyio nyreM nepeMeuiHBaHHH 
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nojiHAHcnepcHyio CMecb, BKjnonaiomyio nacTHijbi MeTajma pa3MepoM 10" -10" m, 
oxBaneHHBix o6teMOM MaTpnijbi , BbinojraeHHoif H3 OTBepac^aiomeroca npH 
aTMOC^epHOM ^aBJieHHH no MeHbineft Mepe o^Horo KOMnoHeHTa hjih KOMno3HijHH Ha 
ero ocHOBe, npn 3tom o6m;afl Macca cerperapoBaHHOH nojnmHcnepcHOH cmcch H3 
nacTHu peHTreHonorjiomaiomero HanojiHHTejia perjiaMeHTHpoBaHa cooTHoineHHeM 

M = (0,05 - 0,5) m, 

r#e : M - o6maa Macca cerperapoBaHHOH nojiH^HcnepcHOH CMecH H3 
nacTHi^ peHTreHonorjiomaiomero HanojiHHTejra; 

m - 3KBHBajieHTHaa Macca MaTepnajia peHTreHonorjiomaiomero 
HanojiHHTena, paBHaa no 3amHTHBiM CBOHCTsaM Macce M. 

IIocTaBJieHHa)! 3a#ana peniaeTca TaiaKe h tcm, hto b peHTreHonorjiomaiomeM 
MaTepHane, BKjnonaiomeM MaTpnuy c 3a(j)HKcnpoBaHHBiM peHTreHonorjiomaiomHM 
MeTajiJioco^ep^KamHM HanojiHHTejieM b bhrc .zmcnepCTHbix nacTHu, hto b KanecTBe 
HanonHHTejia Hcnonb3yiOT cerpernposaHHyio nyreM nepeMeuiHBaHHH 
nonHOTcnepcHyio CMecb, BKJHOHaiomyK) Hacraijbi pa3MepOM 10" - 10" m, 
3a$HKcnpoBaHHbix Ha npoMOKyroHHOM HocHTene, oxBaneHHOM o6i>eMOM MaTpnubi, 
BbmojiHeHHOH H3 OTBepacaaiomeroai npn aTMOc^epHOM #aBjieHHH no MeHbinen Mepe 
oahoto KOMnoHeHTa hjih KOMno3HijHH Ha ero ochobc 

B KanecTBe npoMe^tcyroHHoro hochtcjia Hcnojib3yioT TeKcrajibHyio ocHOBy. 

B KanecTBe npOMOKyroHHoro hochtcjisi HcnoJib3yiOT MHHepajibHoe bojiokho. 

IlpHBe^eHHbie Bbime npH3HaKH 5 xapaicrepH3yiomHe H3o6peTeHHa 

CyH^eCTBeHHbl, TaK KaK Ka)K£bIH H3 HHX BJIHJieT Ha COOTBeTCTByiOmHH TCXHHHeCKHH 

pe3yjibTaT ? KOTopbifl b coBOKynHocra c ApyrnMH TexHHHecKHMH pe3yjibTaTaMH, 
o6ecneHHsaeT peuieHHe nocTaBJieHHOH 3a#aHH. 

TaK b nepBOM BapnaHTe peHTreHonorjiomaiomero Marepnajia BbinojiHeHHe 
HanojiHHTejia b BH#e cerperapoBaHHOH nyreM nepeMeniHBaHHH nojnmHcnepcHoii 
CMecH, BKjnonaiomeH nacTHUbi MeTajuia c pa3MepaMH 10' 9 - 10" 3 m., o6ecnenHBaeT y 
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Hcnojib3yeMoro peHTreHonorjiomaiomero HanonHHTejia npojiBJieHHe KanecTBeHHO 
HOBoro 3$$eKTa - noBbiineHHe ceneHim B3aHMo^eiiCTBHfl peHTreHOBCKoro h raMMa- 
H3nyHeHHJi c BemecTBOM. Ejiaroflapa 3TOMy, AocraraeToi noBbiineHHe y^ejibHbix 
xapaKTepHCTHK peHTreHonorjiomeHHJi npe,zjJiaraeMoro peHTreHo-noraomaiomero 
MaTepHana. 

Hcnonb30BaHHe noJiHOTcnepcHbix cMeceft b KanecTBe HanojiHHTeim urapoico 
npHMemieTCfl b peHTreHonornomaiomHx MarepHaJiax (cm., HanpHMep [12,14]), b 
KOTopbix Hcnojn>3yK)T HecerperapoBaHHbie Hacraubi c pa3MepaMH 10" 6 - 10" 3 m. 
OAHaKo b yica3aHHbix cjiynaax [12,14] 3tot npH3HaK HcnoJib3yeTc« rjw ^octh3kchh^ 
6ojiee o^HopoAHoro pacnpe^ejieHira peHTreHonorjiomaiomero HanojiHHTejra Ha 
noBepxHOCTH hjih b o6i>eMe MaTpnijbi. B cnynae 5Ke npe^jiaraeMoro H3o6peTeHHH 
cerpernpoBaHHaa nyTeM nepeMeniHBaHHH noJiH^HcnepcHaa CMecb npe/uiaraeMoro 
peHTreHonorjiomaiomero MeTajuioco#ep3Kamero MaTepnajia o6ecneHHsaeT y 
Hcnojib3yeMoro peHTreHonorjiomaiomero HanojiHHTejra He tojibko 6ojiee ozmopo^Hoe 
pacnpe^ejieHHe Ha noBepxHOCTH h b oS'beMe MaTpnijbi, ho h npojiBjieHHe 
KanecTBeHHo hoboto 3$4 )eKTa ~ noBbiineHHe ceneHHJi B3aHMO,aeHCTBHii 
peHTreHOBCKoro h raMMa H3JiyneHHH c BemecTBOM. 

y H3BecTHoro aHajiora [4] MejncoAHcnepcTHaa CMecb MeTajuiocoaepacamero 
3JieMeHTa pa3MepoM 10" 6 ...10" 7 3a<J)HKCHpoBaHa Ha noBepxHOCTH TCKCTHJibHoii 
ocHOBbi. Qzmaico, b OTjiHHHe ot aHajiora [4] b npe/uiaraeMOM H3o6peTeHHH 
Hcnojib3yeTCii nojiH^HcnepcHaa CMecb H3 nacTHU c pa3MepaMH b hihpokom ,zmana30He 
ot 10* ro 10" m. llpHHeM nacTHijbi yKa3aHHoro OTana30Ha pa3MepoB HaxoAHTca b 
o6men CMecH, BCJieflCTBHe nero pa6oTa c Taicon CMecbio b o6biHHbix, ecTecTBeHHbix 
ycnoBHiix He Bbi3biBaeT HHKaKHx TexHOJiornnecKHx 3aTpy^HeHHH, T.e. Taieaa CMecb He 

npOHBJMeT <J)H3HHeCKO H H XHMHHeCKOH aKTHBHOCTH, B HaCTHOCTH, He npOJIBJI5ieT 
nHpo4>OpHbIX CBOHCTB. 

Hcnonb30BaHHe b npe^naraeMOM H3o6peTeHHH cerperapoBaHHOH nyreM 
nepeMeuiHBaHHji CMecH, BKjnoHaiomeH Hacraijbi MeTajuia b ,zmana30He 10" 9 - 10" 3 m 
no3BOJiaeT noJiyHHTb KanecTBeHHO hobbih 3(J)$eKT no cpaBHeHHK) c aHanoroM [4], a 
HMeHHo - nojiynHTb y Marepnajia Te >Ke aHOManbHbie peHTreHonornomaiomHe 

CBOHCTBa. 

Hap^y c 3thm, y aHajiora [4] zmcnepcHbie Hacraijbi 3a<|>HKCHpoBaHbi Taioice 
Ha noBepxHocra hhth, T.e Ha noBepxHOCTH TeKCTHJibHOH ochobm. Qzmaico b 



* 



npefljiaraeMOM H3o6peTeHHH b KanecTBe TeKCTHjibHOH ochobbi mo^kct 6bitb 
HcnoJib30BaHa He tojibko hhtb, ho h oxaejibHbie (|>HJiaMeHTbi, t.k. noHOTHe 

TCKCTHJIBHaH OCHOBa BKJHOHaeT H HHTb, H <J)HJiaMeHTBI. B CJiyHae 3Ke nOKpBITHH 

peHTreHonorjiomaiomHM HanonHHTeneM (aa eme b BH^e cerpernpOBaHHoft nyreM 
nepeMeniHBaHHJi nojmflHcnepcHOH CMecH c caMOopraHH3aipieH nojiHAHcnepcHbix 
Hacrau; b 3HepreTHnecKH B3aHMOCBJi3aHHbie 3HepronorjiomaiomHe aHcaM6jra) 
cornacHO H3o6peTeHHio oxaenbHbix 4>HJiaMeHT c nocjieayiomHM CKpyHHBaHHeM hx b 
hhtb nocneOTHH 6y#eT o6jia#aTb no cpaBHeHHio c aHaJioroM [4] yaejibHbiMH 
xapaKTepHCTHKaMH peHTreHononiomeHHJi Ha KanecTBeHHo hobom, 6ojiee bbicokom 
ypoBHe. 

TaK Hcnojib30BaHHe b KanecTBe MaTpnijbi TeKCTHJibHOH ochobbi c 
^HKCHpoBaHHeM Ha ee noBepxHocTH cerperHpoBaHHbix nacTHu 
peHTreHonorjiomaiomero MeTajuiocoaepacamero HanojiHHTejM, o6ecneHHBaeT 
nojiyneHHe KanecTBeHHO HOBoro (otjikhhoto ot npoTorana) 3^4> eKTa ? 
Bbipa^Kaiomeroca 6oJiee bbicokhmh peHTreHonorjiomaiomHMH cBOHCTBaMH 
MaTepnajia, xapaKTepH3yiomHMHCH pe3Ko noBbmieHHbiMH yaejibHbiMH 
xapaKTepHCTHKaMH peHTreHonornomeHHfl . 

y aHanora [4], npeaycMOTpeHo peHTreHonomomaiomee noKpbirae 
noBepxHocTH MaipHi^bi-HHTH . B OTJiHHHe ot npoTorana b npeAJiaraeMOM 
peHTreHononiomatomeM MarepHajie b KanecTBe MaTpnijbi Hcnojib3yK>T TeKCTHJibHyio 
ocHOBy, Morymyio npeflCTaBjniTb co6oh, KaK 6bijio yKa3aHO Bbinie, He tojibko HHTb b 

UenOM, HO H MHOHCeCTBO OTOeJIbHblX ^HHaMeHT, H3 KOTOpbDC COCTOHT HHTb. HHTb, 

CBHTaK H3 OTOenbHbix noKpbrrbix peHTreHonorjiomaiOHiiHM HanojiHHTejieM 4>HJiaMeHT, 
o6jiaAaeT HaMHoro 6oJiee bbicokhmh peHTreHonorjiomaiomHMH CBoiicTBaMH, neM 
hhtb, y KOTopoft peHreHonomomaiomHM HanonHHTejieM noKpbrra Jinuib ee OTKpbrraa 
noBepxHocTb (a He noBepxHocTb Ka^ofl <J>HJiaMeHTbi, KaK y npe^jiaraeMoro 
MaTepnajia). KpoMe Toro, noBepxHocTb Ka^Kfloii ^HjiaMeHTbi noKpbrra 
cerperapoBaHHbiMH nyTeM nepeMeinHsaHHH AHcnepcHbiMH HacraijaMH, b pe3yjibTaTe 
nero nocjie^HHe 0Ka3biBaioTC3i caMOopraHH30BaHHbiMH b 3HepreTHnecKH 
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B3aHMOCBfl3aHHBie peHTreHononioiijaiomHe aHcaM6nH, a sto, b cboio onepe^B, pe3KO 
noBbiinaeT y^ejibHbie xapaKTepHCTHKH peHTreHonornomeHHH. 

BtinojiHeHHe peHTreHonorjiomaiomero MaTepnajia b uejiOM npn o#HHaKOBBix 
ero peHTreHonorjiomaiomHx CBOHCTBax c MarepnajioM Hacraij 
peHTreHonorjiomaiomero HanojiHHTejiii, njiOTHocTB KOToporo pernaMeHTHposaHa 
cooTHoineHHeM: 

p„ = (0,01 -0,20) p H , 

r#e p H - nnoTHocTb peHTreHonorjiomaiomero MaTepHajia b aejioM; 

p H - njiOTHOCTt MaTepnajia Hacraij peHTreHonorjiomaiomero HanojiHHTejra, 
no3BOJi^eT (no cpaBHeHHio c npoToranoM )nojiynHTb KanecTseHHo hobmh 3<|><|>eKT - 
o/jHOBpeMeHHoe cHH^ceHHe TOJimHHti h njioTHocTH 3amHTHoro Marepnajia. 

O^HOBpeMeHHoe cmraceHHe tojiiuhhbi h njioraocTH 3amnTHoro Maxepnajia, 
coTKaHHoro, HanpHMep, H3 peHTreHonornomaioineH hhth, no3BOjmeT npeo^ojieTb 

OCHOBHOe npOTHBOpeHHe npH C03flaHHH 3(f>4>eKTHBHOH KOMnaKTHOH 3am,HTBI OT 

peHTreH- h raMMa- H3JiyneHHfl. IIjiothocth 3amHTHBix MarepnajioB b BH^e hhth h 

npOH3BO,ZJHBIX OT HHX TKaneil, COTJiaCHO H306peTeHHK), B 3aBHCHMOCTH OT 3a£aHHbIX 

TexHHHecKHX ycjioBHH MoryT co CTaB jihtb npn BepxHeM npe^ene 0,01, a npn hhxchhm 
npe/jejie - 0,2 ot njioTHocTH Marepnajia Hacraij peHTreHonorjiomaiomero 
Hano JiHHTe jih . Ecjih npHHOTB Maccy peHTreHonorjiomaiomero MaTepnana (b HaiiieM 
cjiynae - 3amHTHofi TKaHH Ha ochobc hhth corjiacHO H3o6peTeHHJi) 3a 1, to npn 
paBHBix 3amHTHLix CBOHCTBax h paBHBix pa3Mepax CpaBHHBaeMBIX 3amHTHBIX TKaHeft 
c TKaHBio Ha ocHOBe npeAJiaraeMofi hhth rjul ycjioBHH (Ta6ji.l) cooTHoineHHe no 
MaccaM Qyner TaKHM, kbk yKa3aHO b Ta6ji.2. 
Ta6nHija 2 

CpaBHHTejiBHoe cooTHoineHHe no MaccaM TKaneii npH OflHHaKOBbix 3aumTHbix 
CBOHCTBax (c yneTOM #aHHbix Ta6ji.l) 



OTHOCHTenBHbie npe/jejibi 


TKaHb H3 


TKaHb H3 


TKaHb H3 


KOJie6aHHH cooTHomcHRa 


npejuiarae- 


HHTeft c 


HHTefi c 


nJlOTHOCTH TKaHH H3 


Moro 


HanojiHHTe- 


HanojiHHTe- 


npe^jiaraeMoro MaTepHana h 


MaTepnaJia 


jieM b BH^e 


neM b BH#e 


nJlOTHOCTH MaTepHana Hacrau 




HecerperH- 


Hecerpern- 


peHTreHonornomaiomero 




pOBaHHbDC 


pOBaHHblX 


HanojiHHTejDi 




HaCTHIl, H3 Pb 


HaCTHH, H3 W 


BepxHHH npe^eJi (0 5 01) 


1 


198 


267 


Hh5khhh npeaeji (0,2) 


1 


9,9 


13,35 



TaKHM 06pa30M, no CpaBHeHHK) C 3 ailJHTHblMH TKaHKMH Ha OCHOBe HHTefl c 

HanojiHHTejiHMH b BH^e HecerperHpoBaHHbix Haeraij H3 Pb h W npn Hcnonb30BaHHH 
H3BecTHbix TpaamjHOHHbix TexHHnecKHx pemerora npeAJiaraeMbiii 
peHTreHonorjiomaiomHH MarepHan (TKaHb) 6yaeT HMeTb MeHbuiyio Maccy (npn Bcex 
ocTajibHbix paBHbix 4> H3HK °- TexHHMecKHX napaMeTpax) ot 9,9 ro 267 pa3. 3to 
KanecTBeHHO hobmh 3(|><j)eKT. 

TaKHM o6pa30M 5 no cpaBHeHHio c npoTOTHnoM npe^jiaraeMbifi 
peHTreHonorjiomaiomHH MaTepnaji npn nojiHOM oTcyTCTBHH tokchhhocth 
o6ecneHHBaeT BbicoKyio npo^HOCTb, paBHyio npoHHOCTH TeKCTHJibHOH ochobbi ao 
HaHeceHHH peHTreHonoraomaiomero noRpbrnra h aHOMajibHo BbicoKHe 
peHTreHonorjiomaiomHe cBOHCTBa npH hh3koh iijiothocth. 

Bo BTopoM BapnaHTe peHTreHononiomaiomero Marepnajia Hcnojib30BaHHe b 
KanecTBe HanojiHHTejra cerperapoBaHHOH nyreM nepeMeniHBaHHJi nojnmncnepcHOH 
CMecH, BKJuonaiomeH nacTHi^bi MeTajuia pa3MepoM 10" 9 -10" 3 m ( KaK 6buio onncaHO 
Bbnne) o6ecneHHBaeT y Hcnojib3yeMoro peHTreHonorjiomaiomero HanojiHHTejia 
npoKBJieHHe KanecTBeHHO HOBoro 3<JxJ)eKTa - noBbinieHHe ceneHHH B3aHMo;i;eHCTBHa 
peHTreHOBCKoro h raMMa- H3JiyneHHH c BemecTBOM. 

Pa3MemeHHe nojumncnepcHOH CMecn, BKJiioHaiomeH Hacraijbi MeTajuia 
pa3MepoM 10* 9 -10" 3 m b o6beMe Marpnubi , bmiiojihghhoh H3 OTBep^Kaaiomerocji npn 
aTMoc<|>epHOM ^aBjiCHHH no MeHbuieii Mepe oaHoro KOMnoHeHTa hjih KOMno3HUHH Ha 
ero ocHOBe, HCKjnonaeT pa3pynieHHe o6pa30BaBiHHxca npn nepeMeniHBaHHH 




3HepreTHnecKHX peHTreHonorjiomaiomHx aHcaM6jien H3 cerperapoBaHHoii 
nojimmcnepcHoii cmcch Hacrau peHTreHonorjiomaiomero 3JieMeHTa h cnocoScTByeT 
caMOopraHH3auHH SHepreranecKHX peHireHononiomaioiipix aHcaM6jieii. 

B KanecTBe MaTpHijbi MO^Kcr Gbitb Hcnonb30BaH HeopraHHnecKHH Kneft rana 
BO^Horo pacTBopa CHJiHKaTa HaTpHH h icajimi hjih bo/jhoh cycneH3HH KOMno3HijHH, 
co^ep^KamHx okhcjim menoHHbix h mejioHH03eMejibHbix MeTajuioB, h KOMno3HijHH Ha 
ero ochobc 

B KanecTBe MaTpmjbi MoryT Gbrrb Hcnojib30BaHbi npnpoOTBie nojiHMepbi rana 
KonjiareHa, anb6yMHHa, Ka3eHHa, KaMeflH, ApesecHOH cmojim, KpaxMajia, ^eKCTpima, 
jiaTeKca, HaTypajibHoro leaynyica, ryrranepHH, 3enHa, coeBoro Ka3eHHa h komiio3huhh 

Ha HX OCHOBC 

B KanecTBe Maipnijbi MoryT 6biTb Hcnojib30BaHbi cHHTeranecKHe nojiHMepbi 
rana nojiHaKpHJiaTOB, noJiHaMH^OB, nojiH3rajieHOB, nojiH3<|>HpoB ? nojinypeTaHOB, 
cHHTeranecKHx icaynyKOB, 4 )eHOJI "4 >0 P MajIb ^ erH ^ HtIX cmoji, Kap6oMHAHbix cmoji, 

3nOKCH^HbIX CMOJI H KOMII03HI^HH Ha HX OCHOBC 

B KanecTBe MaTpnubi MoryT 6biTb Hcnojib30BaHbi 3jieMeHTOopraHHHecKHe 
nonHMepbi rana KpeMHHH - opraHHnecKHX nojiHMepoB, 6opopraHHHecKnx nojiHMepoB, 
MeTajuioopraHHHecKHx nonHMepoB h komho3hijhh Ha hx ochobc 

B KanecTBe MaTpnijbi Moryr 6brrb HcnoJib30BaHbi ra30HanojiHeHHbie 
nnacTMaccw rana neHonnacTOB h noponnacTOB. 

B KanecTBe MaTpmjbi MoryT 6biTb Hcnojib30BaHbi pacTHTejibHbie Macjia hjih 

OJIH(|>bI. 

B KanecTBe MaTpnijbi MoryT 6biTb Hcnojib30BaHbi pacTBopbi 
nneHKoo6pa3yiomHx BemecTB rana MacjiHHbix, ajiKHflHbix, h 3$Hpoixejiniojio3Hbix 

JiaKOB. 

B KanecTBe MaTpnubi MoryT 6biTb HcnoJib30BaHbi Bo^Hbie OTcnepcnn 
nojiHMepoB rana 3MyjibcnoHHbix KpacoK. 

B KanecTBe MaTpnubi MoryT 6brrb Hcnojib30BaHbi 6ctoh, rnnc h t.#. 

Hcnojib30BaHne MaTpnubi OTBep>K£aiomerocfl KOMnoHeHTa b npejjjiaraeMOM 
H3o6peTeHHH b OTJiHHHe ot npoTorana [12] peajiH3yeTCJi npn aTMOc(|>epHOM 
juaBJieHHH, t.c b ecTecTBeHHbix ycjioBHJix, a He npn ^aBJieHHH 150 MITa, KaK y 
npoTorana. llo cpaBHennio c 3amHTHbiMH pe3HHaMH [15,16,17], KOTopbie nocjie 



npuroTOBJieifflji CMecH ByjiKaHH3HpyioT no^ AaBJieHHeM, b npe/yiaraeMOM 
H3o6peTeHHH CMecb He noABepraiOT B03fleHCTBHio rbbhqhhsi, hto HCKjnonaeT 
pa3pyineHHe o6pa30BaBiiiHxai npn nepeMeuiHBaHHH 3HepreTHHecKHX 
peHTreHonorjiomaiomHx aHcaM6neii H3 cerperapoBaHHOH nojiH^HcnepcHOH CMecH 
nacTHu peHTreHonorjiomaiomero 3JieMeHTa. HMeeT MecTo to nee otjihhhc 
npeAJiaraeMoro H3o6peTeHHJi h ot aHanora [18], b kotopom nojiyneHHe 
peHTreH03amHTHoro Marepnajia ocymecTBJiaeTCK npn ^aBjieHHH 150-200 kiVcm 2 . B 
aHajiore [9] b otjihhhc ot npeanaraeMoro H3o6peTeHHJi Hcnojn>3yiOT cnpeccoBaHHbie 
Ta6jieTKH H3 npe^BapHTenbHO H3MejibneHHbix 3KMK (3KeJie30MapraHixeBbix 
KOHRpei^HH) b KanecTBe peHTreHonoraomaiomero HanojiHHTejui. Bo3^eHCTBHe 
^aBneHHH Ha HanojiHHTent y aHaJiora [14] Taicace npHBO^HT k hcbo3mo^chocth 
caMOopraHH3aitHH 3HepreTHHecKHX peHTreHonorjiomaioiuHx aHcaM6neH, KOTopaa 
HMeeT MecTo b npe,zyiaraeMOM H3o6peTeHHH. TaKHM o6pa30M, Hcnojn>30BaHHe b 
KanecTBe MaTpnubi OTBep^Ktfaiomerocfl npn aTMOC<|)epHOM ^aBJieHHH no MeHbHiefi 
Mepe o^Horo KOMnoHeHTa hjih komho3hijhh Ha ero ocHOBe b npe,zyiaraeMOM 
H3o6peTeHHH no cpaBHeHHio c npoToranoM [17] h aHajioraMH [14,15,16,17] HMeeT 
cymecTBeHHbie otjihhhsi b nacra <J>yHKu;HOHajibHbix cbohctb. 

BbinoJiHeHne ycjiOBHH, npH kotopom o6maji Macca cerpernpoBaHHOH 
nojiHOTcnepcHOH CMecH H3 Hacrau peHTreHonoraomaiomero HanojiHHTejia 
pernaMeHTHpoBaHa coothouichhcm 

M = (0,05 - 0,5) m, 

r#e : M - o6maa Macca cerpernpoBaHHOH nojin^HcnepcHOH cmcch H3 
nacTHU peHTreHonornomaiomero HanoJiHHTejia; 

m - 3KBHBajieHTHaa Macca MarepHajia peHTreHonoraomaiomero 
HanojiHHTejm, paBHaa no 3amHTHbiM cbohctb aM Macce M, 

no3BOJiHT bo btopom BapHaHTe peHTreHonoraomaiomero MaTepnajia b 
3aBHCHMOCTH ot KOHKpeTHbix TexHHHecKHx ycjioBHH h npn COXpaHeHHH CTeneHH 
ocjia6jieHH5 peHTreHOBCKoro h raMMa- H3JiyHeHHJi chh3htb Maccy H3BecTHbix 
peHTreHonoraomaiomHX HanojiHHTejieH b 3aujHTHbix MaTepnajiax ot 2-x ro 20-th 
pa3. 

. Ochobhoh 3a^aneH npn KOHCTpynpoBaHHH 3aiijHTbi ot peHTreH- h raMMa - 

H3JiyneHHH M03KHO CHHTaTb CHH3KeHHe MaCCbl H TOJin^HHbl 3aiIJHTbI. O^HaKO C03^aHHe 




KOMIiaKTHOH 3amHTbI C yMeHBUieHHOH TOJIIIJHHOH CJIOH Be^eT K B03paCTaHHK> Maccti 
3amHTHOrO CJIOJI H3-3a HCIIOJIB30BaHHH H3BeCTHBIX TH3KCJIBIX HanOJIHHTeJieft. H, 

Hao6opoT ? coxpaHeHHe CTeneHH ocjia6jieHH5i peHTreH - h raMMa - H3JiyneHHfl npH 
cHH3KeHHH iuiothocth MaTepHana BneneT 3a co6oh hcoGxoahmoctb ysenHHeHHA 

TOJI1HHHBI 3amHTBI. B 3TOM 3aKJIK)HaeTCH OCHOBHOe npOTHBOpeHHe npH C03#aHHH 
3<J)<J)eKTHBH0H KOMIiaKTHOH 3amHTBI OT peHTTeH- H raMMa- H3JiyHeHH5I, nOCKOJIBKy 

OOTOBpeMeHHoro chhkchhh tojhi^hhbi h Maccbi peHTreHonorjiomaiomero Marepnajia 

npaKTHHeCKH HeB03MO)KHO ^OCTHHB RJUL H3BCCTHBIX, npHMCH^CMBIX RJW 3amHTBI, 

peHTreHonornoiijaiomHX HanojiHHTejieii. 3to npoiHBopeHHe Tpe6yeT 
KOMnpoMHCCHoro noj&ORa k BBi6opy tojiiijhhbi h MaccBi 3amHTBi c yneTOM ee 

CTOHMOCTH. 

PaccMOTpHM 3Ty npoSjieMy Ha npHMepe HaH6ojiee ynoTpe6HTejiBHoro 
MaTepnajia mm 3amHTBi ot raMMa - H3JiyneHHH - 6eTOHa. Hjiothoctb pa3JiHHHBix 
BHtfOB o6BiHHoro nopTJiaH^cKoro 6eT0Ha s co^epacamero ueMeHT b BH^e CBH3yioiu;ero 
h KpeMHCByio rajiBKy, rpaBHH, KBapijeBbiH necoK h TOMy no^o6HBie MHHepajiBHBie 
3anojiHHTejiH, cocTaBjmeT 2,0 - 2,4 r / cm 3 , a jihhchhbih K03<j)<|)HUHeHT ocjia6jieHHH 
raMMa- H3JiyneHH* cocTaBjiseT 0,1 1 - 0,13 cm" 1 ( win 3HeprHH 1 - 2 IVbB). 3anjHTa H3 
6eTOHa c TaKoft iijiothoctbio #obojibho rpoM03#Ka h flonaoia hmctb 3HaHHTejiBHyio 
TOJimHHy. BeTOH, coaepacamHH ijeMeHT - cBH3yiomee, necoK - 3anonHHTenB h rajieHHT 
- peHTreHonornomaiomHH HanojiHHTejiB b cooTHomeHHH 1: 2: 4 HMeeT hjiothoctb 
4,27 r/cM 3 , a jihhchhbih K03<|)<]>HimeHT ocjiaSjieHHJi y Hero cocTaBjuieT 0,26 cm" 1 ( j\nsi 
3HeprHH 1,25 MsB ). BeTOH, coaepacamHH ueMeHT-cBH3yiomee, necoK-3anojiHHTejiB h 
CBHHea - peHTreHonoraomaiomHH HanojiHHTejiB b coothoihchhh 1: 2: 4 HMeeT 
njiOTHocTt 5,9 r/cM , a jihhchhbih K03<j)(J)HUHeHT 0CJia6jieHHH y Hero cocraBjijieT 
0,38 cm* 1 ( W5L 3HeprHfl 1,25 M3B ). 3aumTa H3 6eTOHa c 3anojiHHTejieM b 
BH,zje CBHHita ( cbhhijoboh Kpo6n ) hjih rajieHHTa 6ojiee KOMnaKTHa, ho OHa Ha 
nop^AOK aopoace o6bihhbix 6ctohob. 

PeuiHTB npo6jieMy, CBjreaHHyio c npeo^ojieHHeM npoTHBopennfl npn BBiGope 

TOJIIUHHBI H MaCCBI 3aiI|HTBI C yMeTOM ee CTOHMOCTH, HO JIHHIB Ha nOJIHaTHBHOM 

ypoBHe, no3BOJiaeT TaKOH peHTreHonoraomaiomHH HanojiHHTejiB, KaK 6apHT BaS0 4 ). 
BapHTOBBiH 6eTOH, coAep^amnfl b KanecTBe 3anojiHHTejieH necoK h rpaBHH, a b 
KanecTBe peHTreHonorjiomaiomero HanojiHHTejM - 6apHT, HMeeT hjiothoctb 3,0-3,6 
r/cM 3 , a jiHHeHHBiH K03<|)4>HiuieHT ocjia6jieHHH y Hero cocraBjuieT 0,15 - 0,17 cm" 1 
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(rjul 3HeprHH 1,25 MsB ). O^HaKo o6maa Macca 3anjHTbi H3 6apHTOBoro 6eTOHa rjix 
^aHHoft 3HeprHH raMMa - KBaHTOB ocTacTCH 3HaHHTejibHOH, hto Bbi3BiBaeT cepte3Hi>ie 

Tpy^HOCTH npH COOpy^KeHHH 3amHTBI, OC06eHHO 3amHTBI TpaHCIIOpTHBIX yCTaHOBOK. 

Eonee cymecTBeHHo BBiuieyKa3aHHoe npoTHBopeHHe npeo^oneBaeTCJi, Kor/ja b 
KanecTBe peHTreHonornomaiomero HanojiHHTejui Hcnonb3yioT acejie30 - MapramjeBBie 
KOHKpeuHH [ 14 ]. Ho h b 3tom cjiynae chh3htb o6myio Maccy 3amHTHoro MaTepHajia 
no OTHOineHHio k H3BCCTHBIM MaTepnajiaM bo3mo^cho He 6ojiee, neM Ha 20 - 45 % . 

B cjtynae ace npejpiaraeMoro H3o6peTeHH5i peniaMeHTaijHfl o6mefi MaccBi 
cerperapoBaHHOH nojiH^HcnepcHOH cMecH H3 nacTHu; peHTreHonorjiomaiomero 
HanojiHHTejui BBiuienpHBeaeHHtiM cooTHonieHHeM no3BOJiaeT b 3aBHCHMocTH ot 

KOHKpeTHBIX TeXHHHeCKHX yCJIOBHH npH coxpaH CH HH CTdieHH OCJia6jieHH5I 

peHTreHOBCKoro h raMMa- H3JiyHeHHH chh3htb Maccy H3BecTHBix 
peHTreHonorjiomaiomHx HanoJiHHTeneH b 3aujHTHbix MaTepnajiax ot 2-x ao 20-th 
pa3. 

TexHHnecKHM pe3yjiBTaTOM BToporo BapnaHTa h3o6pctchhh KBjiaeTCH 
nojiyneHHe pemreHononiomaiomero MaTepHajia c hcbbicokhm npomcHTHtiM 
co^ep^caHHeM MeTajuioco^epacamero peHTreHonorno-maiomero HanojiHHTejui, 
o6ecneHHBaioHi;HM 6e3 yxymneHHfl peHTreHonorjiomaiomHx cbohctb chh^kchhc 
TOJiHi,HHbi h Maccti pemreHonorjiomaiomero MaTepHajia b ijejiOM. 



B TpeTBeM BapnaHTe peHTreHonorjiomaiomero MaTepnana ncnojib30BaHHe b 
KanecTBe HanojiHHTejui cerpernpoBaHHOH nyreM nepeMeniHBaHHji noJiH^HcnepcHofi 
CMecH, BKJHonaiomeH nacTHijbi MeTajuia pa3MepoM 10" 9 -10" 3 m 5 ( kbk 6bijio onncaHo 
Bbinie) o6ecneHHBaeT y Hcnojib3yeMoro peHTreHonorjiomaiomero HanojiHHTejui 
npoflBjieHHe KanecTBeHHo hoboto 3<|)<f>eKTa - noBtiineHHe ceneHHH B3aHMOfleftcTBHJi 
peHTreHOBCKoro h raMMa- H3JiyneHHfl c BemecTBOM . 

HaHeceHHe cerpernpoBaHHOH nojiH^ncnepcHOH CMecn H3 nacTHij 
peHTreHonorjiomaiomero HocHTejw Ha npoMeacyTOHHbifi hochtcjib cnoco6cTByeT 
nojiyneHHio peHTreHonorjiomaiomero MaTepnajia c paBHOMepHbiM pacnpe^eneHneM 
raicejioro peHTreHonorjiomaiomero MeTajuioco^epxcamero h ano jihhtc jui b HMeiomeii 
3HanHTejibHO MeHbuiyio njioraocTb , neM MaTepnaji HanojiHHTejui, MaTpnije. 



* 



Pa3MemeHHe nommncnepcHOH cmcch, BKinonaiomeH nacTHuti MeTamia 
pa3MepoM 10" 9 -10" 3 m , b oGteMe MarpHijbi , BbinojiHeHHOH H3 oTBepacaaiomerocfl 
npn aTMOC<|>epHOM jibbjicuhh no MeHbuien Mepe o^Horo KOMnoHeHTa hjih 
KOMno3HUHH Ha ero ochobc, HCKJUonaeT (KaK 6mjio oiracaHo Bbiine) pa3pyineHHe 
o6pa30BaBinHxca npn nepeMeinHBaHHH 3HepreTHnecKHx peHTreHonornomaiomHx 
aHcaM6nefi H3 cerpernpoBaHHOH nojiimHcnepcHOH cmcch nacTHU 
peHTreHonornomaiomero sneMeHTa h cnoco6cTByeT caMOopraHH3auHH 
3HepreTHHecKHx peHTreHonorno-maiomHX aHcaM6jieH. 

B KanecTBe npoMeacyTOHHoro hochtcjiji b TpeTbeM BapnaHTe mohcct 6biTb 
Hcnonb30BaHa TeKCTHJibHaa ocHOBa h MHHepajibHoe bojiokho. 

BbiineonHcaHHbie BapnaHTbi H3o6peTeHHJi HJunocTpHpyioT cjieayiomHe 
npHMepbi. 

IIpuMep 1. Ha noBepxHOCTb MarpHijbi b BH#e KpyneHOH hhth H3 naBcaHa 6bui 
HaHeceH HanonHHTejib b BH^e cerperHpoBaHHOH nyreM nepeMeniHBaHHfl 
nojiH^HcnepcHofi cmcch H3 nacnm BOJib(|>paMa. J\nsi 3Toro HHTb Ha 10 mhh. 
noMemanH b nceB^ooHCHHceHHbiH (khiih;hi 1 hh) noa bo3ACHctbhcm noTOKa cacaroro 
B03Ayxa cjioh nojiHOTcnepcHofi cmcch cjie^yiomero 4>paKijHOHHoro cocTaBa: 20 mkm 
- 15%; 45 mkm - 80%; 500 mkm - okojio 5%; 1000 mkm - 0,01%. 

B 3thx ycjioBHHX npoHCXO^HT cerperauHJi Hacnm nyreM hx caMoopraHH3aijHH 
bo B3aHMocBH3aHHbie 3H epreTHHecKne peHTrenonorjiomaiomHe aHcaMGjiH h 
npHTHrHsaHHe hx k hhth, b pe3yjibTaTe nero ohh KaK 6bi "npHBapHBaiOTCH" k ee 
noBepxHocTH. 06pa6oTaHHafl TaKHM o6pa30M hhtb npnoGpeTaeT CBOHCTBa, 
o6ecneHHBaiomHe aHOMajibHoe ocnaGjieHHe peHTreHOBCKoro H3JiyneHHJi. 

flaHHbie 3KcnepHMeHTa: 

AnaMeTp hhth - 0,3 mm; 

OTHHa hhth - 3200 mm; 

Bee hhth ao HaHeceHHH MexaHHHecKoii npHMecn H3 BOJib<j)paMa - 0,1 10 r; 
Bee hhth nocjie HaHeceHH^i MexaHHHecKoii npHMecn H3 BOJib(|)paMa - 0,160 r; 
npoHHOCTb hhth jxo HaHeceHHa MexaHHHecKOH npHMecn H3 BOJib(J)paMa - 47 H, 
nocne HaHeceHHJi MexaHHHecKOH npHMecn H3 BOJib^paMa - 47 H. 




IIpH 3TOM MaccoBaa KOHEteHTpai^HH aHcaM6jieft H3 nacraij BOJit>4 ) P aMa Ha 
noBepxHocra hhth cocTaBHJia 0,0017 r/cM 2 , o6i>eM hhth - 0,22 cm 3 , a ee iijiothoctb> b 
aejiOM p = 0,7 r/cM . 

Ilocjie o6jiyHeHH« nojiyneHHoro o6pa3ija hhth iiotokom KBaHTOB c 3HepraeH 
60 K3B h <^HKCHpoBaHHH pe3yjii>TaTOB Ha peHTreHOBCKOH njieHKe 6buia BbinojraeHa 

AeHCHTOMeTpHJI B CpaBHeHHH C 3TaJIOHHbIMH CBHHIJOBblMH nJiaCTHHKaMH pa3JIHHHOH 

TonmHHBi (cTyneHHaTBifl ocjia6HTejit ot 0,5 mm Pb ao 0,5 mm Pb c uiaroM 0,05 mm 
Pb). B pe3yjibTaTe yeraHOBJieHO, hto peHTreHononiomeHHe hhth 3KBHBajieHTHo 

CBHHIJOBOH nnaCTHHKe TOnmHHOH 0,1 MM HJIH, COOTBCTCTBCHHO, 0,075 MM W, HTO 

cBH^eTejibCTByeT 06 aHOMajibHO bbicokhx pemreHonorjiomaiomHx CBOHCTBax hhth. 

IlpH 3TOM B COOTBSTCTBHH C (^OpMyJIOH H3o6peTCHHH 

p H = (0,01 -0,2)p„ 

trq: p H - njioraocTb peHTreHonornomaiomero MaTepnajia (b ^aHHOM cjiynae 

- hhth) b uenoM; 

p H - nnoTHOCTb MaTepnajia nacTHH, (b HauieM cnynae - BOJib(j)paMa) 
peHTreHonorjionjaiomero HanonHHrrejw, 

HMeeM: p H /pn = 0,7/19,3 = 0,036. 

nojiyneHHoe 3HaneHHe othoihchhji p H / p 4 yioia^biBaeTCH b ,zuiana30H (0,01 

- 0,2) corjiacHo 4>opMyne H3o6peTeHHH. 

TTpiiMep 2. Ha MarpHije b BHfle TCKCTHjibHoro Marepnajia (najibTOBbiii #pan) 
tojiiuhhoh 0,4 cm 6bijih 3a<^HKCHpOBaHM cerpernpoBaHHbie nojiH^HcnepcHbie 
nacTHUbi BOJib^paMa pa3MepoM 10* - 10" m. CerperauiHio h <|>HKcaijHK> nacraij 
BOJib4>paMa Ha tckcthjibhoh MaTpnije ocymecTBJiHjra mcto^om oca^eHHH H3 
rH£po30Ji)i b ycjiOBHHX HenpepbiBHoro nepeMeniHBaHHH nocjie^Hero b TeneHHe 15 
MHHyr. 3aTeM o6pa3eu BbicyinHBajiH npn KOMHaTHofi TeMnepaType b TeneHHe cyTOK. 
nocneayiOH^HH peHTreHorpa^HHecKHH kohtpojib (3Heprna KBaHTOB - 60 K3B) 
noKa3an, hto peHTreH03amHTHbie cBOHCTBa noJiyneHHoro o6pa3ija cooTBeTCTByioT 
TaKHM ace CBoiicTBaM, KaK h CBHHUOBaa nnacTHHa tojiiijhhoh 0,015 cm. 3tot ypoBeHb 
3amHTbi CBH^eTejibCTByeT 06 aHOManbHO bbicokom ocna6jieHHH noTOKa 
peHTreHOBCKoro H3JiyneHHfl, t.k. yica3aHHbiH ypoBeHb 3anjHTbi npn Hcnojib30BaHHH 
o6bPiHbix HecerperHpoBaHHbix nacTHij HanojiHHTejia ipe6yeT HaHeceHHH Ha MaTpnuy 
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100% BOJii>4)paMa no Macce (a He 53% , Kan b HanieM cjiynae). /JeHCTBHTe jibho , 
corjiacHo H3o6peTeHHK) mm paccMaTpHBaeMoro npHMepa npn TOJimHHe o6pa3ija H3 
TCKCTHJiBHoro MarepHaria (najiBTOBoro apana), paBHoft 0,4 cm h Macce o6pa3ija 
pa3MepoM 1 x 1 cm , paBHoii 0,216 r Macca peHTreHonornomaiomero HanojiHHTejui 
cocTaBHJia 0,116 r, T.e. 53% ot o6meft Maccbi o6pa3ija. IlpH 3tom iuiothoctb 
peHTreHonorjiomaiomero Marepnajia b uejiOM cocTaBHJia: 

p M = 0,216/ 1x1x0,4 = 0,54 t/cm 3 , 

a 3KBHBajieHTHaa no peHTreHonorjiomaiomHM cBoficTBaM Macca BOJib^paMa H3 
HecerperHpoBaHHbix nacTHij cocTasjraeT: 

0,015 x 0,75 x 19,3 = 0,217 r, 
T.e. 100% ot Maccbi o6pa3ija H3 TeKCTHjibHoro MaTepHajia. 

Otckwi oneBH^HO, hto cooTHomeHne p M / p H = 0,54 / 19,3 = 0,0279 
cooTBeTCTByeT 3a«BjiHeMOMy #Hana30Hy. 

FLpiiMcp 3. B MaTpnay b BH^e inapHHpHofi pe3HHbi MapKH Ap - 24 , HMeiomeft 
cjieayiomHH cocTaB: C - 84,73%; H - 9,12%; S - 1,63%; N - 0,58%; Zn - 2,27%; 
O2 - 1,69% h o6beM 100 cm 3 6hji BBe^eH peHTreHonornomaiomHH HanojiHHTenb b 
BH^e nojin^HcnepcHbix nacrau BOJib<j)paMa pa3MepoM 10" 9 - 10" 3 m b KOJiHnecTBe 12% 
no Macce. ^acTHijbi BOJib<i>paMa b cocraBe Cbipoft pe3HHbi b TeneHne 8 nacos 
no^Beprajiacb cerperaijHH nyreM nepeMeniHBaHHH b MHKcepe. B pe3ynbTaTe 6bina 
ocyniecTBJieHa caMOopramreaijHfl nacTHii, b CHCTeMy 3HepronornomaiomHx 
aHcaM6jien. 

Ilocjie 3Toro cbipaa pe3HHa c peHTreHonorjiomaiomHM HanojiHHTejieM 6buia 
no^BeprHyra ByjiKaHH3amra 6e3 B03^eficTBH)i aaBjieHHfl. IIocjieAyiomHH 
peHTreHorpa<|>HHecKHH kohtpojib (3Heprna KBaHTOB 60 K3B) noKa3aji, hto 
peHTreH03amnTHbie cBOHCTBa nojiyneHHoro o6pa3i*a pe3HHbi TOJinmHoii 3 mm 

oGiiaaaiOT TaKHMH 3Ke 3amHTHbIMH CBOHCTBaMH , KaK H CBHHeiJ TOJIIimHOH 0,1 1 

mm. 3tot ypoBeHb 3amHTbi CBH^eTejibCTByeT 06 aHOMajibHo bbicokom ocjia6neHHH 
noTOKa peHTreHOBCKoro H3JiyneHHH , TaK KaK yKa3aHHbrii ypoBeHb 3amHTbi npn 
Hcnojib30BaHHH HecerperHpoBaHHbix nacrau HanojiHHTejm Tpe6yeT BBe^eHHH b 
MaTpnay 0,16 r BOjib^paMa, T.e. 34% no Macce ( a He 12%, KaK b HanieM cjiynae ). 




TaKHM o6pa30M, rsix paccMaTpHBaeMoro npHMepa ( TOJimHHa o6pa3ija pe3HHbi 
- 5 = 0,3 cm; iijiothoctb - p= 1,56 t/cm 3 ; Macca o6pa3ija pe3HHBi pa3MepoM 1 x 1 cm 
cocTaBjiaeT 0,468 r; o6maa Macca nojiHflHcnepcHbix Hacnm peHTreHonornomaiomero 
HanojiHHTejia, T.e. 12 % ot Maccbi o6pa3ija pe3HHbi, - M=0,056 r ) 3KBHBajieHTHaa 
Macca peHTreHononiomaioiijero HanojiHHTejia , paBHaa no 3amHTHBiM CBoiicTBaM 
Macce M, paBHa m = 0,16 r ( 34% ot Maccbi o6pa3ija pe3HHbi). 

OTCio^a OHeBH^Ho, hto cooTHoinemie M/m = 0,056 / 0,16 = 0,35 bxo^ht b 
3aaBJMeMbifi b $opMyjie H3o6peTeHHa ;mana30H (0,05 - 0,5 ), hto yMeHbinaeT pacxoa 
HanojiHHTejDi, CHHacaeT Maccy 3amHTHoro MaTepHajia b ijcjiom h yMeHbinaeT 3aTpaTbi 
Ha ero npoH3BO#CTBO. 

ITpHMep 4. B MaTpHijy b BH^e 3iiokch^hoh rpyHTOBKH MapKH 311-0010 
(rOCT 28379-89) 6biji BBe,zjeH HanojiHHTejib b burg cynepTOHKoro 6a3ajibTOBoro 
BonoKHa TK-4, Ha kotopom 6buia 3a<J)HKCHpoBaHa cerpernpoBaHHafl nyTeM 
nepeMeuiHBaHHa b niapoBofi 4>ap4>opoBOH MenbHHije nojiH^HcnepcHaa CMecb H3 
nacum BOJib4)paMa pa3MepoM 10* 9 - 10" 3 m. CooTHonieHne Maccw 6a3ajibTOBoro 
BonoKHa k Macce BOJib^paMa cocTaBjuuio 1:3. 3noKCH£Hyio rpyHTOBKy innaTejieM 
THtaTejibHO nepeMeinHBajiH c noaroTOBJieHHbiM 6a3ajibTOBbiM bojiokhom, npn 3tom 
cooTHomeHHe Maccbi rpyHTOBKH k Macce BonoKHa cocTaBjMno 9:1. riocjie 
nepeMeuiHBaHH^ h nojiyneHHa o^Hopo^HOH Maccbi rpyHTOBKy HaHOCHJiH pobhmm 
cjioeM Ha noBepxHOCTb KapTOHHbix njiacraH h nocne oTBep^eHHH b TeneHne cyTOK 
no^BeprajiH TecTHpoBaHHio. PeHTreHorpa^HnecKHH KOHTponb o6pa3i*OB (3HeprH* 
KBaHTOB - 60 K3B) noKa3aji, hto npn TOJimHHe cnoa rpyHTOBKH, paBHOM 2,06 mm ee 
3antHTHbie CBoficTBa 3KBHBajieHTHbi 0,08 mm Pb, hto cBHAeTenbCTByeT 06 aHOMajibHo 
bmcokom ocjia6;ieHHH noTOKa peHTreHOBCKoro H3JiyneHHfl, t.k. yKa3aHHbra ypoBeHb 
3amHTbi npn Hcnojib30BaHHH HecerpernpoBaHHbix nacnm HanojiHHTexm TpeSyeT 
BBe^eHM b 3noKCHzmyio MaTpHijy 38% BOJib^paMa no Macce (a He 7,5% , KaK b 
HameM cjiynae). 

B paccMaTpHBaeMOM npHMepe (6=2,06 mm; p=l,46 t/cm 3 ) Macca o6pa3ija 
rpyHTOBKH pasMepoM 1 x 1 cm 2 cocTaBJiaeT 0,3 r. 06maa Macca npoMeacyTOHHoro 
HOCHTejM c 3a<J)HKCHpoBaHHbiMH Ha HeM HacTHi^aMH Bonb4>paMa cocTaBjineT 0,03 r 
(10% ot Maccbi o6pa3ita). IIpH 3tom Macca BOJib^paMa cocTaBJuieT 3/4 ot Maccbi 
HanojiHHTejiH, T.e. 0,0225 r, hto cocraBJiaeT 7,5% ot Maccbi o6pa3ija b ijejiOM. npn 
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3tom Macca BOJibcppaMa, SKBHBajieHraaa cBHHiry tojiuihhoh 0,08 mm, cocTaBjiaeT 
0,008 x 0,75 x 19,3 = 0,1 158 r, hto cooTBercTByeT 38,6% ot Maccbi o6pa3na. 



npiiMcp 5. B MaTpimy b BH^e cyxoro ranca 6buio BBeaeHO 5% no Macce 
npoMeacyroHHoro hochtcjik b BHfle H3MejibHeHHbix urranejibHbix bojiokoh (oTxoflbi 

KaMBOJIbHO-CyKOHHOrO npOH3BO«CTBa), Ha KOTOpblX 6bDIH 3a<j)HKCHpOBaHbI 

cerperapoBaHHbie njnreM HHTeHCHBHoro nepeMeinHBamifl b nceBaooxoiaceHHOM cnoe 
b TeneHne 20 MHHyr nojiHflHcnepcHbie Hacnmbi BOJib^paMa pa3MepoM 10" 9 - 1 0 3 m. 
CooTHOineHHe Maccu iirranejibHbix bojiokoh k Macce BOJibcfcpaMa cocTaBjwjio 1:3. 
IloflroTOBjieHHyK) t3khm o6pa30M CMecb nnaTejibHO nepeMeuiHBajiH no nojiyneHHa 
o^Hopo^HOH rHnco-BOjiOKHHCToft Maccbi, nocjie nero b Hee flo6aBJKum Boay, cHOBa 
TmaTejibHo nepeMeniHBajiH h c nojiyneHHOH »h«koh 4>a3bi oTjiHBajiH o6pa3Ubi 
pa3MepoM 1 x 1 cm 2 h tojhhhhoh 1 cm. nocjie BbicbixaHHH h OTBepameHHa o6pa3uoB 
hx noflBeprajiH TecTHpoBaHmo (sHepnui KBaHTOB - 60 K3B). PeHTreHorpa^HHecKHfi 
KOHTpojib c nocjie^yiomHM cpaBHeHHeM co CTyneHHaTHM cbkhuobbim ocjia6HTejieM 
noKa3aji, <rro nojiyneHHbie o6pa3Ubi o6jkw£uot TaKHMH ace 3amHTHbiMH CBoficTBaMH, 
KaK h njiacTHHa cbhhus tojiihhhoh 0,04 cm. 3tot ypoBeHb 3amHTbi CBHfleTejibCTByeT 
06 aHOMajibHO bhcokom ocjia6jieHHH peHTreHOBCKoro H3JiyHeHH», t.k. Taicon ace 
ypoBeHb 3amHTbi MoaceT 6brn> aocTHrHyT npn Hcnojib30BaHHH HecerperapoBaHHbix 
HacTHH, HanojiHHTejw jmiiib npn coaepacaHHH nacum BOJibc^paMa no Macce - 26,32% 
(a He 3,75%, Kax b HameM cjiynae). paccMaTpHBaeMoro npimepa (TOJimnHa 
o6pa3ua H3 rnnca - 1 cm, njioTHOCTb o6pasna - 1,32 t/cm 3 ) Macca o6pa3n.a coeraBJweT 
1,32 r. Ilpn 3TOM MaccoBaa aojis BOJib<j)paMOBbix nacTHu; b o6pa3ue cocTaBjiaeT: 

1,32x0,05x0,75 = 0,0495 r, 
T.e. 3,75% ot o6mefi Maccw oGpasna. B to ace BpeMa Macca BojibcfcpaMa, 
3KBHBajieHTHaa Macce CBHHija tojiihhhoh 0,04 cm (no pesyjibTaTaM 
peHTreHorpa4>HHecKoro kohtpojm) paBHa 

0,04 x 0,75 x 19,3 = 0,347 r, 
hto cooTBeTCTByeT 26,32% ot Maccbi o6pa3ua. 
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IlpHBe.aeHHB.ie Btnne npHMepw kohkpcthbix peHTreHonorjiomaiomHx MaTepnajiOB 
(sapHaHTti) h cnoco6Bi ero nojiyneHHfl CBHaeTenBCTByioT o npoMBimjieHHoii 
npHMeHHMocra MaTepHajioB b yKa3aHHOH o6jiacra TeXHHKH. 

HCTOqHHKH HH<DOPMA14HH 

1 . JlaTeHT IIIbcijhh Jfe 349366, 1960. 

2. BuTyjibCKaa A.B. nojiyneHne h HCcneAOBaHHe chhtcthhcckhx bojiokoh c 

BKJIIOHeHHMMH npH <|)OpMHpOBaHHH aHTHMHKpo6HBIMH H peHTreHOKOHTpaCTHBIMH 

npenapaTaMH: ABTope4>. KaHfl.TexH.HayK. - JL - 1974. 

3. A.C. BonrapHH No 36217, 1980. 

4. A.C. CCCPM 1826173, A61B 17/56, 17/00, 1980. 

5. ^HIIJIOM JSfo 4 POCCHHCKOH aKa^eMHH eCTeCTBeHHBIX HayK Ha OTKpBITHe 

"^BJieHHe aHOMajiBHoro ocna6jieHHji peHTrcHOBCKoro H3JiyHeHHii 

yjiBTpa^HcnepcHBiMH cpeaaMH", c npnopHTeTOM ot 7.05.1987. (iconHa npHJiaraeTca). 

6. #HnjioM JSfo 57 Pocchhckoh aKa^eMHH ecTecTBeHHBix HayK Ha oncpBrrae 
"^BjieHHe aHOMajiBHoro H3MeHeHHH hhtchchbhocth noTOKa KBaHTOB npoHmcaiomero 
H3JiyneHHH moho- h MHoro3JieMCHTHBiMH cpe^aMH", c npnopHTeTOM ot 19.09.1996 
(Konnji npHJiaraeTca). 

7. naTeHT CUIA No 3239669, 1966 r. 

8. naTeHT CIIIA No 2153889, 1939 r. 

9. naTeHT CIIIA No 3194239, 1965 r. 

10. TexHHHecKHH nporpecc b aTOMHoii npoMBiiujieHHOCTH. cep. "H30TonBi b 
CCCP", 1987, bbih. 1(72), c.85. 

11. naTeHT BejiHKo6pHTaHHH No 1260342, G 21 F 1/10, 1972 r. 

12. . naTeHT Pocchhckoh ^eaepamiH No 2063074 G21 F 1/10, 27.06.96., 
Ekwi. No 1 8 (npoTOTHn). 

13. Bopo6BeB B.A., TojiOBaHOB B.E., Bopo6BeBa C.JL MeTOflBi pa^HanHOHHOH 
rpaHynoMeTpHH h CTaTHcranecKoro Mo#ejiHpoBaHHH b HccjieaoBaHHH CTpyKTypHBix 
cbohctb KOMno3HUHOHHBix MaTepHajioB . M. 3HeproaTOMH3AaT, 1984. 

14. naTeHT Pocchhckoh $eaepaijHH No 2029399 G21 F 1/00, 20.02.92., Bion. 



No 5. 



15. nareHT Pocchhckoh OeaepaijHH jV° 2077745 G21F 1/10, 20.04.97, Bioji. 

Jfe 11. 

16. nareHT Pocchhckoh OeaepaijHH jV° 2066491 G2 IF 1/10, 10.09.96, Bioji. 

.N2 25. 

17. IlaTeHT Pocchhckoh OeaepauHH No 2069904 G21F 1/10, 27.1 1.96, Bioji. 

jY°33. 

18. A.C. CCCP No 834772 G 21 F 1/02, 30.05.81, EH Jfe 20. 



